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LIQUID  PROWliANT  EXPIOSIVE  HAZARDS 
Volume  2 
TEST  DATA 


Foreword 
— \ 

This  is  Volume  2  of  a  3  volume  report  which  presents  the  results  from  Pro¬ 
ject  PYRO,  a  NASA/USAF  liquid  propellant  explosive  hazards  program  which  was  con¬ 
ducted  at  the  Air  Force  Rocket  Propulsion  Latoratory  (AFRPL).  The  objective  of 
this  program  was  to  develop  a  reliable  philosophy  for  predicting  the  credible 
damage  potential  which  may  be  experienced  from  the  accidental  explosion  of  liquid 
propellants  during  the  launch  or  test  operation  of  military  missiles  or  space 
vehicles . 

Presented  in  this  volume  is  the  tabulated  blast,  thermal  and  fragmentation 
data  from  this  program.  Volume  1  of  this  report  is  the  comprehensive  technical 
documentary  report  on  the  ^^ntire  program  and  V'olume  3  presents  a  generalized 
method  for  predicting  the  bl^«t  environment  resulting  from  liquid  propellant  ex- 
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Section  1 
BLAST  BATA 

The  blast  data  from  all  the  valid  tests  conducted  during  Project  PYRO  are 
presented  in  this  section  of  the  report. 

The  tests  are  organized  as  to  propellant  type  and  then  test  condition  as 
follows: 

Group  1  -  Hypergolic  High-Velocity- Impact  Tests 

Group  2  -  Hypergolic  (AFRPL)  Tests 

I" 

Group  3  -  IG^/RP"!  Conf inement-by-the-Missile  Tests 

Group  4  -  LO  /RP-1  Conf inement-by- the-Ground-Suri'ace  Vertical  Tests 

Group  5  -  liO^/RP-1  Conf iiiement-by-the-Ground~Surface  Horizontal  Tests 

Group  6  -  LO^/RP-l  High-Velocity- Impact  Tests 

Group  7  -  LO-/LH  Conf inement-by-the-Missile  Tests 

Group  8  -  Conf  inement-by- the-Ground-Surf  ace  Vertical  Tests 

Group  9  -  Conf inement-by- the-Ground-Surface  Horizontal  Tests 

Group  10  -  LO^/LH^  Special  Tests 

Group  11  -  LO  /LH  and  LO  /RP-1  Combined  Special  Tests 
Group  12  -  Close-in  Blast  Data 

At  the  beginning  of  each  group  a  summary  page  has  been  inserted.  This  sum¬ 
mary  includes  pertinent  information  about  the  tests  including;  length- to-diame ter 
latio  (L/D);  diaphragm  opening  diameter  to  tank  diameter  ratio  propel¬ 

lant  weight;  terminal  yield;  Ignition  time;  velocity  range;  and  propellant  orien¬ 
tation.  The  data  are  presented  in  the  same  order  as  on  the  sununary  sheet. 

Brief  explanations  for  the  various  terras  which  are  used  in  the  tables  and 
figures  to  follow  are  presented  below.  For  a  more  complete  description,  refer 
to  Volume  1  of  the  report. 
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Test  Conditions 


•  High-Velocity- ImpacL  —  tests  in  which  the  propellant  tank  was  propelled 
along  a  horizontal  track  by  a  solid-fuel  rocket  and  allowed  to  impact  on 
a  target. 

•  Explosive  Donor  —  tests  in  which  an  explosive  was  used  to  aid  the  mixing 
of  the  propellant  combination. 

•  Confinement-by-the-Missile  (CBM)  —  tests  in  which  a  diaphragm  between 
fuel  and  oxidizer  tanks  was  ruptured,  and  all  mixing  took  place  within 
the  propellant  tank. 

•  Confinement-by-the-Ground- Surface  (CBGS)  —  tests  in  which  the  spread  and 
mixing  of  the  propellant  combination  occurs  on  the  surface  of  the  ground. 
Two  categories  within  this  mode  were  examined  in  the  course  of  the  pro¬ 
ject.  They  were: 

a.  Vertical  (V),  in  which  both  oxidizer  and  fuel  were  released  at  near¬ 
ly  the  same  time  and  velocity. 

b.  Horizontal  (H),  In  which  oxidizer  and  fuel  are  released  at  different 
times  and  velocities. 

Velocity  Range 


Refers  to  the  impact  velocity  of  both  propellants  In  the  vertical  tests  and 
the  top  propellant  in  the  horizontal  tests  from  the  CBGS  test  series.  Values 
given  are  theoretical  values  computed  from  the  drop  height  of  the  test  tank. 

(The  height  in  most  cases  was  measured  from  the  diaphragm  on  the  upper  propellant 
compartment  to  the  ground  surface.)  The  velocity  ranges  used  were  as  follows: 


Low  Drop 

~  23 

ft/sec 

Med ium  Drop 

-  44 

f  t/sec 

High  Drop 

-  78 

ft/ sec 

High  Velocity  Impact 

~  600 

ft/sec 

The  bottom  propellant  in  the  horizontal  tests  was  always  dropped  from  .e  lowest 
practical  height  resulting  in  an  impact  velocity  of  ~12  ft/sec. 
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Propellant  Orientation 


Two  orientations  were  used,  normal  and  reversed,  with  normal  being  the  ori¬ 
entation  commonly  used  in  present  vehicle  systems  (i,e.,  for  the  L0,,/RP-1  propel¬ 
lant  combination  LO^  was  in  the  top  tank  compartment  and  RP-1  in  the  bottom;  for 
the  LO  /LH  propellant  combinations  LH  was  in  the  top  compartment  and  LO  in  the 
bottom) . 

D  /D^ 
o  t 


The  ratio  of  the  opening  in  the  tank  diaphragm  to  the  tank  diameter. 


L/D 


The  length- to-dlame ter  ratio  of  the  propellant  masses. 
Station  Number 


These  numbers  are  coded  to  indicate  the  type  of  measurement  (first  digit) , 
the  gauge  line  (second  digit),  and  nominal  distance  (third  digit).  The  key  is 
as  follows; 


FIRST  DIGIT 
(TYPE  OF  MEASUREMENT) 


SECOND  DIGIT 
(GAUGE  LINE) 
(deg) 

THIRD  dig; 
(NOMINAL  DIST/ 
(ft) 

1  - 

299 

5  - 

23 

2  - 

* 

59 

6  - 

37 

3  - 

* 

179 

7  - 

67 

4  - 

30 

8  - 

117 

5  - 

60 

9  - 

200 

6  - 

** 

90 

0  - 

335 

7  - 

180 

1  - 

600 

1  -  Side-on  Pressure 

2  -  Stagnation  Pressure 


Designated  by  compass  heading  measured  from  ground  zero  (AFRPL  test  site). 
Designated  in  degrees  azimuth  from  sled  track  (Naval  Weapons  Center  test  site). 
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Trace  Characteristics 

Each  of  the  data  traces  received  during  this  program  has  been  categorized 
as  to  shape  and  baseline  characteristics  using  the  categories  given  below.  Ti'a- 
cings  of  actual  analog  records  illustrating  each  characteristic  shape  are  given 
in  Figs.  1-1  througli  1-6. 

TRACE  CHARACTERISTICS 

Sha  pe 

Type  1  -  Classical.  This  trace  shows  a  vertical  ri.se  to  maximum  pressure, 
followed  by  a  modified  exixuiential  decay.  For  pres.sui’e— time  measurements 
taken  at  a  relatively  large  distance  from  the  source  of  the  shock,  the  de¬ 
cay  will  be  a  fair  approximation  to  a  straight  line,  as  shown. 

Type  2  -  Noisy.  The  type  of  noise  indicated  here  occurs  simultaneously  on 
a  number  of  traces,  and  appears  due  to  a  fault  which  is  common  to  a  number 
of  gauge  systems.  It  cannot  be  differentiated  from  T> pc  3  without  referenc 
to  other  traces  in  the  run  in  question. 

Type  3  -  Noisy.  This  type  of  noise  occurs  only  on  n  single  ti'ace,  with  no 
observable  correlation  with  other  traces.  It  may  reflect  real  blast  phen¬ 
omena,  or  a  fault  unique  to  the  individual  gauge  system,  but  in  either  case 
pj'events  completely  satisfactory  comparison  witli  classical  traces. 

Type  4  -  Multiple  Peaks.  Clearly  differentiable  from  each  other  in  time. 

Type  5  -  Flattened  Peak.  In  this  type  of  trace,  the  exponential  decay  of 
the  classical  trace  is  delayed  for  some  time  after  the  peak  Is  reached. 

TVpe  6  -  Off-Band  Edge.  If  the  peak  overpressure  exceeds  the  capability  of 
a  given  gauge  system,  an  abrupt  limiting  action  results,  chopping  off  that 
part  of  the  peak  which  exceeds  system  capabilities. 

Type  7  -  Spiky  Peaks.  These  are  narrow,  sharp  peaks  which  may  occur  in  mul 
tiples ,  and  often  are  the  result  of  the  pressure  transducer's  being  inside 
the  explosion  region. 

Type  8  -  Humped  Trace.  In  this  typo  of  trace,  after  the  'instantaneous" 
rise  caused  by  the  initial  shock,  pressure  continues  to  rise  more  or  loss 
linearly  with  time  to  some  higher  value  before  decaying. 

Type  9  -  Rounded  Peak.  Here  there  is  no  sharp  break  with  the  vertical  rise 
given  by  the  initial  shock,  but  maximum  pressure  is  not  reached  instantan¬ 
eously,  and  as  a  result,  the  peak  may  be  missed  by  an  unknown  factor. 
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Type  10  -  Step  in  Pressure  Rise.  This  may  be  caused  by  a  secondary  peak 
about  to  "catch  up"  to  a  primary  peak,  or  by  some  flaw  in  the  gauge  mount¬ 
ing.  In  the  latter  case,  pressure  measurements  may  be  thrown  seriously  in 
doubt, 

lype  11  -  Poor  Rise  Time.  The  relatively  slow  pressure  rise  may  cause  the 
gauge  to  miss  the  peak. 

Type  12  -  Overshoot.  This  characteristic  may  reflect  either  a  real  condi¬ 
tion  or  a  gauge  malfunction.  Examination  of  other  traces  in  the  same  run 
may  indicate  which,  but  the  magnitude  of  uncertainty  with  resjoect  to  pres¬ 
sure  is  greater  when  overshoot  is  evident  than  when  it  is  not,. 


Basel ine 


The  three  baseline  characteristics  are; 

Type  1  -  Flat  and  essentially  noise  free 

Type  2  -  Noisy 

Type  3  -  Drift 

Many  of  these  '■haracteristics ,  both  "Baseline"  and  "Trace,"  may  combine  in 

any  one  trace.  Where  this  is  so,  multiple  type  numbers  have  been  given  to  show 
this  fact.  Type  numbers  in  parentheses  indicate  an  effect  that  Is  observable, 
but  apparently  of  secondary  significance.  It  may  be  difficult  to  separate  "Base¬ 
line"  and  "Trace"  characteristics  in  certain  cases,  in  which  case  the  characteris¬ 
tic  (e.g.,  "Noise")  may  be  assigned  to  both. 

Remarks 


In  the  course  of  assembling  the  data  bank,  it  was  found  necessary  to  explain 
some  characteristics  of  these  data  in  more  detail.  Accordingly,  the  following 
table  of  remarks  was  established,  with  numbers  in  the  "Remarks"  section  of  the 
data  bank  corresponding  to  the  numbers  below; 

1.  Calibration  drift. 

2,  Suspiciously  weak  compared  to  other  traces,  indicating  an  unknown  degree 
of  attenuation  of  the  signal  possibly  caused  by  incorrect  amplifier  gain 
setting  or  miscalibration  of  the  gauge  system.  This  remark  was  added 

in  cases  where  the  station  showed  half  of  the  yield  oi'  less  of  its  neigh¬ 
bors,  both  in  the  same  gauge  line  and  at  the  same  nominal  distances. 
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3.  Cycling  —  a  large  amplitude  sixty-cycle  noise  superimposed  on  the 
trace . 

4.  13  percent  subtracted  from  cali.tration  pressure  as  a  result  of  change 
in  gauge  calibration. 

5.  Breaks  into  oscillation  at  shock  arrival, 

6.  Baseline  drift  tends  to  increase  impulse. 

7.  Baseline  drift  tends  to  decrease  impulse. 

8.  Bad  timing. 

9.  No  trace  or  no  deflection. 

10.  Bad  or  questionable  calibration. 

11.  Questionable  input  data. 

12.  Highest  of  multiple  peaks  calculated. 

13.  Trace  arrives  significantly  earlier  than  others  at  the  same  nominal 
distance . 

14.  Trace  arrives  signiiicantly  later  than  others  at  the  same  nominal  dis¬ 
tance  . 

15.  Deflection  too  small  to  measure  accurately. 

16.  Questionable  return  to  zero  due  to  length  of  trace. 

Percent  yield 


All  yield  values  are  expressed  relative  to  a  hemispherical  charge  of  TNT  on 
the  ground  surface.  The  curve  given  in  Ref.  1  was  used  for  peak  overpressure  and 
that  in  Ref.  2  for  positive-phase  impulse. 

Ignition  Time 


CBM  Teste  —  the  measured  time  from  ignition  of  the  charge  which  activates 
the  diaphragm  break  mechanism  to  detonation  (obtained  from  the  motion  picture 
films ) . 

CBG.S  Vertical  Flow  Condition  —  the  measured  time  from  impact  of  the  fluid 
on  the  ground  surface  to  detonation. 
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CBGS  Horizontal  Flow  Condition  —  the  measured  time  from  impact  of  first 
fluid  to  impact  of  second  fluid,  and  the  measured  time  frorp,  impact  of  the  second 
fluid  on  the  ground  surface  to  detonation. 
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GROUP  1 

HYPERGOLIC  HIGH-VELOCITY-If^PACT  TESTS 


TARGET 

TYPE 


Shallow 

Hole 


PROPELLANT 

TEST 

NO. 

TERMINAL 

WEIGHT 

VELOCITY 

YIELD 

(lb) 

(%) 

1 

!  340 

007 

5 

200 

570 

001 

13 

566 

068 

15 

410 

073 

21 

1000 

570 

012 

15 

585 

072 

23 

200 

575 

1 

002 

53 

340 

008 

38 

575 

003 

24 

200 

500 

009 

56 

555 

069 

37 

570 

013 

28 

1000 

557 

074 

34 

340 

004 

33 

Parallel 

Wall 


200 


340 


010 


21 
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N„0  750-50  HYPERGOLIC  HIGH  VELCXITY 
2  4 

Flat  Wall 


TEST  NO,  007  PROPELLANT  WT.  -2110 _ LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

T  YIELD 

PS  I -MSEC 

YIELD 

SHAPE 

BASELINE 

145 

7.8 

2.2 

wmm 

1 

_ 135 _ 

6.9 

2.0 

19.1 

6  .0 

12  .  .5 

2 

- 

- 

- 

- 

- 

146 

2.^ 

^CL 

13^4  

8.3 

5^ 

1 

156 

■Bunn 

1 

— 

_ 

IBi 

147 

1.7 

6.3^ 

1 

157 

No  eausfi 

HHHI 

mmi 

9 

BHBHI 

BSiB 

HHHH 

148 

1.1 

6. 

7.2 

8 

1 

158 

No  gauge 

No  gauge 

9 

- 

149 

•9 

159 

9 

- 

HHHB' 

BBH 

HIHH 

HHHB 
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N2O4/5O-5O  HYPERGOLIC  HIGH  VELOCITY 
Flat  Wall 


TEST  NO.  001  PROPELLANT  WT.  -200  t.r 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PSI-r/ISEC 

%  YIELD 

SHAPE 

BASELINE 

145 

14.9 

7.8 

43.5 

24 

5.  7 

1 

155 

.. 

4 

1 

146 

7.6 

13 

22.3 

17 

156 

8.2 

12 

(M 

16 

Mina 

i 

- 

miHHi 

HHHH 

mHiHi 

■IHHI 

■■■ 

HHBHHHIi 

147 

9 

157 

9 

- 

148 

9 

158 

9 

- 

Hum 

■■■IH 

149 

— 

9 

9 

Bdhh 

HHHH 

HHHIi' 

'HHHH 

HHHHI 

HHBHI 

TEST  NO.  068  PROPELLANT  WT.  .-£22 _ LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

characteristics 

REMARKS 

PFI 

%  YIELD 

PS  I -MSEC 

%  YIELD 

shape 

BASELINE 

145 

18.5 

6.8 

60.2 

35 

10,12(4) 

1 

165 

- 

- 

- 

- 

. 

9 

175 

- 

- 

- 

- 

9 

146 

8.8 

12 

32.9 

25 

12 

1 

166 

4.8 

6.6 

21.8 

12 

1 

176 

- 

- 

SB 

- 

- 

9 

147 

2.8 

12 

13.2 

.  15 

12 

1 

167 

2.3 

7.9 

12.4 

14 

12 

1 

177 

4.6 

39 

21-0 

31 

J12 _ 

1 

148 

1.6 

18 _ 

7.7 

14 

1 

168 

1.2 

9,6 

21 

1 

178 

0.7 

Em 

■mw 

4.5 

1 

149 

- 

- 

- 

- 

9 

169 

- 

- 

■SB 

- 

mSBm 

- 

9 

179 

0.8 

16 

5.5 

8 

1 
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N„0y50-50  HYPERGOLIC  H 
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Flat  Wall 


TEST  NO ■  073  PROPELLANT  WT.  1000 


STATIOiJ 

PRES 

SURE 

IMPULSE 

NUMBER 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

145 

165 

175 

146 

20.3 

11 

101 

39 

166 

10. 1 

ingi 

56.5 

16 

176 

147 

7.8 

BbB 

47.7 

28 

167 

5.8 

10 

34.1 

16 

_ 121 _ 

3.9 

5.2 

14 

wmmm 

3.2 

19 _ 

Em 

23 

168 

2.7 

f 

21.8 

18 

178 

2.4 

Imi 

20.0 

16 

149 

1.8 

33 

16.2 

26 

169 

13 

13.0 

17 

179 

■sn 

12 

12.3 

15 

[GH  VELOCITY 

LB 

TRACE 

characteristics 

SHAPE  ! BASELINE 
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N  0/50-50  HYPERGOLIC  HIGH  VELOCITY 
2  4 

Shallow  Hole 


TEST  NO.  002  PROPELLANT  WT.  -200 - LB 


STATION 

NCMBER 

PRESSURE 

IMPULSE 

TR.ACE 

CHARACTERISTICS 

REiMXRKS 

PS  I 

T  YIEIl) 

I'SI-MSEC 

'■r  YIELD 

SHAPE 

BA.SELINE 

145 

38.8 

26 

105 

149 

7 

1 

155 

_ 

_ 

4 

1 

- 

146 

19.0 

44 

54.2 

67 

1  (12) 

1 

156 

9 

- 

147 

9 

157 

9 

- 

148 

9 

158 

9 

- ^ - 1 

- = - 1 

149 

159 


9 
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N„0y50-50  HYPERGOLIC  HIGH  VELOCITY 
2  4 

Deep  Hole 


TEST  NO.  008  PROPELLANT  WT.  2QQ  T.R 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CR4RACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

145 

28.0 

14 

120 

110 

1 

155 

12.8 

5.5 

25.2 

9.3 

12 

1 

- 

146 

12.0 

22 

87.9 

150 

UUblttl 

1 

156 

No  data 

1 

1 

- 

HiHBH 

IHMliH 

■umiiimi' 

147 

6.1 

49 

36.3 

76 

4 

1 

157 

9 

- 

IBHHiH 

■miiBi 

_ 

148 

56 

19.8 

64 

4  or  8 

1 

158 

9 

- 

149 

9 

159 

9 

- 

U^^S  652-35 


AFRPL-TR-68-92 


N2O4/5O-5O  HYPERGOLIC  HIGH  VELOCITY 
Deep  Hole 


TEST  NO.  069  PROPELLANT  WT.  -2Q0  LE 


STATION 

NU.VlBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

BBSS 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

145 

53.5 

26 

121 

85 

3 

1 

165 

9 

175 

SB 

9 

146 

18.1 

24 

74.9 

1 

166 

5,8 

8.2 

BSi 

1 

176 

Bii 

Bs 

9 

147 

5.0 

32 

1.2 

65 

12 

1 

167 

2.9 

11 

14.4 

15 

12 

1 

177 

1.7 

3.5 

12.7 

13 

12.4 

1 

148 

2.5 

12 

20.9 

58 

wEmm 

1 

168 

1.6 

14 

10.4 

20 

4 

1 

178 

1.0 

4.9 

8.0 

28 

4 

1 

149 

9 

16  S 

9 

179 

0.5 

4.5 

5.7 

17 

1 

URS  652-35 


AFRPL-TR-68-92 


N.,0^/50-50  HYPERGOLIC  HIGH  VELOCITY 
2  4 

Deep  Hole 

TEST  NO.  01^  PROPELLANT  WT .  1000  T.R 

ni, _  PRESSURE  IMPULSE  . . 


NUMBER 

PSI 

'"r  VIE 

145 

155 

- 

146 

27.2 

16 

156 

21.0 

i5 

- 

147 

14.7 

41 

157 

- 

148 

5.8 

51 

158 

- 

149 

1.9 

159 

IMPULSE 

PS  I -MSEC 

T.  YIELD 

140 

64 

111 

39 

76 .4 

46 

48.5 

46 

24.5 

32 

TRACE 

CHARACTERISTICS 


3^4 _ _ 


PROPELLANT  WT.  _1000_  lB 


IMPUl.SE 


TRACE 

CHARACTERISTICS 


PSI  %  YIELD  PS  I -MSEC  %  YIELD  SHAPE  BASELINE 


REMARKS 


REmRKS 


cjj  \ai 


URS  652-35 


AFkjpL- TR-6  8- 92 


N„0y50-50  HyPERCX)LIC  HIGH  VEIXCIIY 
2  4 

Parallel  Wall 


TEST  NO.  004  PROPELLANT  WT.  _ 2Q.9  LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

mg 

18.3 

17 

63.9 

59 

12,5 

1 

13,7 

10 

56.7 

46 

12,4 

1.3 

- 

S9S 

jHIHHI 

bhbbh 

muHIHHH 

146 

9.4 

26 

44,1 

12 

1,3 

156 

7.3 

15 

37.7 

mSi 

8 

1^3 

~ 

BmiH 

miiiiiiiH 

■mm 

147 

4.1 

30 

46 

12 

1 

157 

_ 

9 

- 

:|imi||||| 

■mm 

iimiH 

'HHHH 

■miHii 

wtmmmm 

148 

2.2 

41 

14.7 

43 

1 

158 

9 

- 

HHHHIi 

hbhh 

bBBB 

'mBHi 

149 

9 

159 

9 

- 

HMHI 

MB. 

HBBBB 

BHIBHBHII 

TEST  NO.  010  PROPELLANT  IVT.  ._220__  lb 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

145 

16.4 

9.9 

v\ 

00 

38 

12 

1 

155 

13,2 

7.2 

CO 

26 

12 

- 

wbbm. 

146 

gggm^gg 

15 

39.4 

42 

12.3 

1 

156 

5 

1 

SB 

3.0 

B^B 

19.8 

M3SBH 

12 

1 

157 

9 

- 

148 

1.6 

19 

11.6 

30 

10 

3 

158 

9 

- 

149 

9 

mmm 

9 

■BHBI 

BBHfli 

flflBBH 

BMBBB 

BBBI 

BBBBB 

TEST^ 

VELOCITY 

OR 

(V^t) 

TEST 

TYPE 

NO. 

031 

CBM 

(0.45) 

032 

035 

30-lb  Spherical 

(0.45) 

019 

Donoi- 

030 

1-1 b  Conical 

(0.45) 

028 

Donoi- 

029 

Comma  n  cl 

(0.45) 

025 

Des  ti'uct 

036 

Cold  Propel laat 

(0.45) 

033 

037 

77 

f t/sec 

157 

Tower  Drop 

158 

159 

189 

1000- lb 

Tower  Drop 

77 

1 t/sec 

257 

258 

URS  652-3? 


AFRPL-TR-68-92 


0/50- 50  HYPERGOLIC 
2  4 

Conf  inenient-by-the-Missile 


TEST  NO.  031  PROPELLANT  WT.  LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

0.  9 

1 

2.2 

1 

~  1 

1 

125 

0.  8 

0.1 

1,9 

}  0.  3 

8 

2 

135 

1.0 

2.4 

) 

1 

~  1 

116 

0.6 

1.7 

1 _ . 

8.3 

2 

126 

mtam 

1.1 

4.8 

2 

136 

BS 

lAHH 

1.5 

MB 

11 

2 

117 

mmm 

0 .8 

2 

BBI 

- 

\  0.3 

2 

Cl.3 

0  .8 

!■■■ 

11 

1 

118 

■■■llllll 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

TEST  NO.  032  PROPELLANT  'VT.  200  t.r 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

bhh 

0.8 

1 

iBH 

1 

125 

0.9 

0.6 

[o-i  _ 

1 

135 

1.0 

- 

Bai 

1 

116 

mmm 

3 

1 

126 

_  0.6 

}  0-1 

0  .  5 

3 

1 

136 

0.7 

IJHHBI 

0.6 

■naa 

2 

117 

0.3 

!■■■■ 

0.3 

3 

1 

127 

- 

}  0.1 

- 

y  0-^ 

9 

137 

0.3 

1 

0.3 

11.3 

1 

118 

9 

128 

9 

138 

HIIHB 

■IIIIIIIHI 

Hmm 

muma 

9 

119 

9 

129 

9 

139 

9 

/  M- 


:  'i 

m 


UKS  652-35 


AFRPL-TR-68-92 


N„0  /50-50  KYPERGOLIC 
2  4 

Conf inement-by-the-Missile 


TEriT  NO.  035  propellant  WT  200  T.R 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAl'E 

BASELINE 

1  15 

1.0 

WgM 

0.9 

iBBI 

mmm 

2 

125 

1.1 

Lo.i 

iilMRfflP 

'  2 

135 

ISBH 

- 

jIBBH 

9 

0.8 

iBBi 

0.8 

12.3 

Q.8 

!  0.2 _ 

0.8 

3 

Bjn^^S 

136 

0.8 

0.9 

1 

2 

117 

0.4 

0.  5 

lf3') 

2  or  3 

127 

- 

immmm 

1 

1 

137 

- 

tiaSB 

- 

Siiii 

9 

B9i 

9 

■bB 

9 

138 

9 

1 19 

9 

129 

9 

139 


URS  652-35 


AFRPL-TR-63-92 


N„0,/50-50  Ift-PERGOLIC 
2  4 

30~lb  Spherical  Donor 


TEST  NO.  019  PROPELLANT  WT.  _ ^0^  T.R 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMRKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

21 .4 

99B 

43.6 

IQIIIIH 

1 

125 

22  .4 

43.5 

BBS 

1 

135 

20,0 

38.3 

12 

1 

■BISH 

- 

- 

IHH 

No  Data 

1 

9 

mSSm 

3 

1 

136 

28.3 

) 

1 

117 

_ 3^.5 _ 

17.5 

1 _ 

Bma 

1 

127 

mSi 

■OHM 

\mBmm 

B9B 

1 

137 

IBBHI 

IBHfi 

mmm 

mSm 

mBom 

.lUnBil 

118 

9 

128 

ppiriHH 

9 

138 

9 

119 

9 

129 

9 

139 

9 

TEST  NO.  030  PROPELLANT  WT.  200  i.n 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

RE^ARKS 

PS  I 

%  YIELD 

PS  I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

21.5 

SIS 

34.8 

ss 

12 

— 

125 

22.0 

\WBam 

32.0 

ll^gl 

13.5 

20.5 

SBS 

33.4 

■■■■ 

116 

8.5 

29.7 

!■■■■ 

1.3 

2 

126 

8.5 

manm 

36.5 

Li2 _ 

1(4) 

1 

136 

7.3 

!■■■ 

30.5 

IJHIB 

1.(4). 3 

1 

117 

3  A 

!■■■ 

'BBS 

5.4.3 

1 

127 

SB 

I  -S.8 

ShS 

1,(3.4) 

1 

137 

mamm 

16.5 

ifiiB 

bbqHI 

miBsHli 

118 

1 

9 

128 

9 

138 

9 

119 

9 

129 

— 

9 

139 

9 

1-29 


URS  652-35 

AFRPL-TR-6 8-92 

KT  0y50-50  HYPERGOLIC 

2  4 

I-IL  Conical  Donor 

I’EST  NO.  028 

PROPELLANT  IVT.  200  lB 

S  TAT  1 01! 
NUMBER 


PRESSURE 


IMPULSE 


TRACE 

CHARACTERISTICS 


PSI  %  YIELD  P3I-MSEC  %  YIELD  SHAPE  EASELIl'fE 


REMARKS 


2„  (3) 


1 


139 


TEST  NO. 


STATION 

NUMBER 


PROPELLANT  WT.  _200_ 


PRESSURE 


IMPULSE 


PSI  %  YIELD  PSI -MSEC  %  YIELD 


IR'.iCE 

CIIAIUYCI  ERISTICS 


REMARKS 


UrrS  652-35 


AFRPL-TR-68-92 


N„0^/50-50  HYPSRGOLIC 
2  4 

Cold  Propellant 


TEST  NO. 


PROPELLANT  WT.  -£2.9— LB 


URS  652-35 


AFRPL-TR-38-S2 


{£>]<£>  p  (£>  (X>  a> 


URS  652-35 


AFRPL-rR-68-92 


N  0^/50-50  V  HYPERGOLIC 
2  4 

To’wer  Drop  High-Velocity 


TEST  NO. _ _  PROPELLANT  WT.  —22 — LB 


53  TAT  I  ON 

NUM]3ER 

PRESSURE 

IMPULSE 

TRACE 

CiLARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PSI-MSEC 

SHAPE 

BASELINE 

115 

- 

- 

- 

21,12 

1 

125 

1.5 

0  .2 

3.6 

0.5 

10 

1 

_ 135 _ 

1.4 

0  .1 

3.4 

0.5 

mmm 

1 

mgm 

- 

- 

1 

mSmm 

0  ,2 

mSS 

0.4 

■BraS 

1 

mmm 

0  ,7 

0  .1 

1.9 

0.4 

4 

1 

1  17 

0  .4 

0  .2 

1.0 

0.5 

8 

1 

127 

0  .4 

0  .2 

1.1 

0.5 

Bujyi 

1 

137 

0  .4 

0  .2 

1.0 

0.5 

5 

1 

4 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

_ 

9 

URS  652-35 

APRPL-TR-68-92 

N  0/50-50  V  HYPERGOLIC 

A  4 

Tower  Drop  High-Velocity 

TEST  NO.  189 

PROPELLANT  WT.  1000  LB 

STATION 

NUMBER 


PRESSURE 


IMPULSE 


TRACE 

CHAiiAClTiRISTICS 


%  YIELD |PSI-MSEC  %  YIELD  SHAPE  BASELINE 


13,6 


REMARKS 


10(9) 


10.11 


10.11.5 


4 


_ IT 


URS  652-35 


AFRPL-TB-68-92 


N„0^/50-50  V  HYPERGCLIC 
2  4 


Tower  Drop  High-Velocity 


TEST  NO. _ M8  _  PROPELLANT  WT.  LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRICE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  Yli'UI 

PS  I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

15 

1.9 

n 

o 

o 

it* 

2 

15 

■■feig 

15 

0.9 

0.03 

8 

2 

15 

1.0 

0.4 

9,11 

3 

1  36 

0,4 

0.01 

maS 

0.6 

8 

117 

0.3 

8.11.4 

mSm 

15 

127 

0.6 

0.1 

0.3 

12,11 

1 

137 

11.4 

2 

15,2 

118 

1.7 

0.5 

8,11 

2 

15 

128 

0.3 

0.2 

1.6 

0.4 

11.8 

2.3 

138 

1.5 

0.4 

11,4 

1 

15 

119 

15 

129 

0.2 

0.3 

0.6 

0.2 

8 

1 

139 

0.6 

0.2 

11,8 

2 

15 

URS  652-35 


AFRPL-TR-68-92 


GROUP  3 

LO^/RP-l  CONFINEMENT-BY-IRE-MISGILE  TESTS 


L/D 

D  /D^ 
o  t 

PROPELLANT 

WEIGHT 

(lb) 

— 

TEST 

NO. 

TERMINAL 

YIELD 

(%) 

IGNITION 

TIME 

(msec) 

042 

48 

290 

1 

200 

058 

27 

200 

086 

14 

100 

044 

18 

120 

08 7A 

16 

70 

095A 

17 

120 

200 

101 

25 

145 

237 

32 

127 

238 

19 

85 

23S 

32 

156 

Partial 

174 

52 

150 

Full* 

240 

60 

156 

192 

14 

216 

193 

20 

222 

0.45 

1000 

209 

10 

121 

270A 

13 

225 

275 

4 

515 

0.45 

25000 

278 

13 

530 

282 

13 

540 

047 

4 

515 

5 

1 

200 

049 

12 

316 

085 

12 

380 

046 

17 

143 

5 

0.45 

200 

088 

4 

60 

100 

23 

220 

4 

0.1375 

94000 

301 

4 

840 

Tank  contained  ~133  lb  propellant. 


URS  652-35 


AFRPL-TR-68-92 


'  *' 


JmisA' 


-i 


o 

'  1.  '“i*’ 

■  ’  f 


LO^RP-l  CONFINEMENT- BY- THE-MISSILE 
L/D:1.8,  D  /D. ;1 


TEST  NO.  042  PROPELLANT  WT.  ,..200  lb 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

39.0 

66.0 

1 

7(5) 

1 

125 

35.0 

60.0 

J  54 

12(5) (3) 

1 

135 

35.0 

j 

69.0 

) 

10(12) 7 

1 

116 

20.2 

1 

51.6 

j 

1 

1 

126 

19.0 

}  66 

46.2 

J  56 

5 

2 

136 

15,4 

\\ -  - 

48.7 

) 

2(6) 

2 

117 

5.0 

25.8 

\ 

1(5) 

1 

127 

- 

}  44 

- 

}  52 

1 

1 

2 

137 

4.8 

— 

24.9 

) 

1(5) 

2 

118 

■ 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

TEST  NO.  058  PROPELLANT  WT.  .2QD _ LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

Pol 

%  YIEIO 

PS I -MSEC 

%  YIELD 

SaAPE 

BASELINE 

115 

29.0 

1 

45,2 

1 

12(2) 

2 

125 

24.0 

J  25  / 

47.1 

?  27 

5(2) 

2 

135 

25.5 

! 

39.6 

1 

12(6) 

1 

116 

11.6 

28.9 

\ 

1(2) 

2 

126 

11,0 

30 

27,7 

[  22 

12(2) 

2 

1.36 

10.0 

) 

27.7 

1 

5(2) 

2 

— 

4.2 

13,7 

1 

5(7) 

2 

127 

- 

31 

- 

>  24 

11 

2 

2 

137 

3,8 

1 

17.8 

) 

1(2) 

2 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

1-38 


URS  652-35 


AFRPL-TR-68-92 


LO^/RP-l  CONFINEMENT- BY -THE-MISS I LE 

VD:1.8,D  /D  ;1 
o  t 


TEST  NO.  086 _  PROPELLANT  WT.  -^22. —  LB 


STATION 

NUMBER 

PRESSURE 

IMPUI,SE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS  I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

19.2 

16 

30.5 

15 

2 

125 

14  .4 

22 

26.1 

11 

2 

135 

13  .5 

19 

23.4 

9.6 

1 

2 

1  16 

6.3 

12 

17.6 

12 

2 

126 

5.1 

8.4 

7  7.0 

11 

2 

136 

6.2 

12 

21.2 

16 

hbhi 

2 

117 

2.4 

12 

10.3 

13 

1 

2 

127 

- 

- 

- 

- 

__n _ 

2 

10 

137 

2.7 

14 

10.5 

14 

1 

2 

118 

9 

1  28 

9 

138 

9 

119 

9 

129 

9 

139 

9 

URS  652-35 


LO^/RP-l  CONFINEMENT-BY-THE-MISatLE 


I*/D:1.8,D  /D^  :0.45 
o  t 


TEST  NO, 


PROPELLANT  WT,  200 _ lb 


PRESSURE 


'>SI 


TRACE 

CHARACTERISTICS 


IMPULSE 


%  YIELD  SHAPE  BASELINE 


TEST  NO,  087A 


PROPELLANT  WT.  gQO  T.R 


STATION 

NUAIBER 


PRESSURE 


PS  I 


j  IMPULSE  j 

PSI-^iSEC 

%  YIELD 

36.2 

19 

30.2 

14 

34  .2 

18 

20.6 

15 

20.4 

15 

23.5 

19 

•  ■ - - 

_ 17. _ 

12.7 

18 

TRACE 

CHARACTERISTICS 


URS  652-35 


AFRPL-TR-68-92 


L0,,/RP-1  CXDNFINEMENT-By-THE-MISSILE 

L/D;1.8,D  /D^;0.45 
o  t 


TEST  NO.  09 5A  PROPELLANT  WT.  -522 _ LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PSl 

%  YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

18.1 

16 

33.2 

17 

5 

2 

125 

17.5 

15 

29.2 

14 

1 

2 

135 

20.9 

19 

33.5 

17 

If  7) 

2 

116 

8.3 

20 

31.2 

16 

1 

1 

126 

7.9 

18 

22. f 

IS 

1 

2 

136 

7.0 

14 

22.2 

17 

1 

2 

117 

2,9 

18 

11.1 

15 

1 

I 

127 

3.1 

19 

11.8 

16 

I 

1 

,  137 

3.1 

19 

13,1 

19 

1 

1 

118 

9 

128 

9 

133 

9 

119 

iBiSBi 

9 

129 

9 

139 

. . . . -J 

_ ® _ 1 

TEST  NO.  101  PROPELLANT  WT.  .J99 _ LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

Tl 

CHARAC'J 

JlCE 

'ERISTICS 

! 

REMARKS  j 

PS  I 

%  YIELD 

PS  I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

31,4 

33 

60.3 

44 

115) 

I 

125 

25.0 

25 

46.4 

29 

1 

2 

135 

28.4. 

29 

47.7 

31 

2 

116 

CO 

CO 

42 

38.5 

42 

2 

126 

10.5 

29 

37.1 

39 

2 

136 

9,7 

.25 

36.1 

37 

8SB 

2 

117 

4.6 

39 

20.0 

35 

1 

127 

3,8 

28 

18.6 

31 

SB 

<;) 

137 

4,0 

31 

22.2 

40 

2 

118 

IHHHI 

9 

128 

9 

138 

9 

j  119 

9 

129 

9 

1  139 

■■Hill 

9 

URS  652-35 


AFRPL-TR-68-92 


LO^/RP-l  CONFINEMENT- BY- THE-MISSILE 

VD;1.8,D  /D  :0,45 
O  t 


raST  NO.  237  PROPFT.T.ANT  WT  200  t.R 


STATION 

PRESSURE 

IMPULSE 

TIUICE 

CaARAC'TERISTICS 

NUMBER 

PS  I 

%  YIELD 

1 

PSI'MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

24.7 

.25 

- 

_ 

5(4) 

3 

125 

31.0 

34 

49.3 

33 

4f5 ,12) 

135 

33.4 

36 

51.0 

5, 5, '2 

1 16 

9.8 

26 

27.9 

4  .5 

2  .3 

126 

8.9 

21 

31.6 

30 

5.4 

2.3 

136 

14.2 

46 

35.9 

37 

4 

2.3 

117 

3.7 

27 

19.5 

33 

5  .4 

2.3 

127 

3.4 

22 

16.3 

26 

5(4) 

2,3 

1  37 

4.2 

33 

19.1 

32 

4 

2  .3 

118 

28 

10.8 

32 

bob 

2,3 

128 

■nsi 

32 

9.4 

26 

2 

138 

1.8 

30 

10.7 

32 

EBIH 

2 

111. 

2.3 

29 

10  4 

2 

I  1-5. 

SBSH 

36 

4 

2,3 

TEST  NO.  238  PROPELLANT  WT.  .222— LB 


! 

STA'ilON 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

oi:aracteristics 

REMARKS 

PS  I 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

17,2 

14 

- 

HHBB 

2  ,3 

-  '? 

1  7 

18 

33,7 

18 

rnmSm 

2,3 

[  125 

18.9 

16 

30.1 

14 

10 

2 

116 

6.6 

13 

13.3 

8.0 

ran 

2,3 

1 26 

7,4 

16 

IC 

2 

13 

_^12  _  _ 

2.3 

136 

7  3 

16 

23.6 

19 

2  .3 

].  ]  7 

2.6 

13 

17 

2  .3 

127 

2 ,  o 

12 

■■901 

15 

5  ,4 

2.3 

137 

J ,  2 

.20  , 

13.6 

20 

9  .5 

2  .3 

!  j  H 

1.3 

6.6 

16 

3 .4 

N) 

to 

1  :'H 

1.4 

7.4 

18 

4  .5 

2 

138 

- 

_ 

- 

- 

- 

- 

9 

‘  119 

- 

4.2 

20 

9  .8 

2 

1  ZjI 

0.  7 

17 

4.8 

24 

10 

2 

\ _ 

0.7 

.  16  J 

3  ,6 

_ 16  |4,5 

2 

URS  652-3.') 


AFRPL-TR-68-92 


LO^/RP-l  CONFINEMENT-BY-THE-MISSILE 
.8,D^/D^:0.45 


TEST  NO.  239  PROPELLANT  WT.  ...  ^^9 — LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CUARAC'TERISTICS 

REMARKS 

PS  I 

%  YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

37.0 

12 

- 

- 

4 

2  ,3 

1  25 

34.6 

39 

59.3 

45 

2,3 

40 

53,3 

37 

iSMi 

2,3 

mcKiH 

25 

- 

- 

11.4 

32 

29.5 

27 

2.3 

136 

11  .7 

34 

34.7 

35 

2,3 

117 

3.7 

26 

18.9 

32 

5.8 

2.3 

127 

3.7 

26 

17.2 

27 

_ 

.■  2,3 _ 

137 

4.3 

34 

18.7 

31 

9 

_ 2^3 _ 

118 

1.7 

25 

9,2 

26 

5(4) 

2 

128 

1.9 

35 

9.0 

25 

5(4) 

2 

138 

1.6 

23 

9,6 

28 

Llii 

2 

119 

5.8 

31 

9 . 8 

2 

129 

0.9 

35 

5.6 

30 

10 

2 

139 

0.9 

.31 _ 

5.7 

30 

5  4 

,,A. . J 

2 

URS  652-35 


AFRPL-TR-68-92 


LO^/RP-l  CONFINEMENT-BY-THE-MISSILE 
iVDtl.a,  D^/U^:0,45  Partial  Full 


♦ 

TEST  NO.  174 _  PROPELLANT  VVT.  -gOO  T.R 


STATION 

NUMBER 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

P3I-MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

- 

- 

59.2 

45 

4(5) 

SSj 

3 

125 

45.2 

56 

61.3 

48 

1(4) 

135 

47.5 

59 

- 

- 

4 

2 

3 

1  Hi 

- 

- 

43.8 

51 

6 

2 

1  2(1 

- 

- 

41.8 

47 

6(4) 

1 

13(i 

- 

- 

- 

- 

6(12.4) 

2 

3 

_ Ui _ 

5.1 

47 

27.0 

54 

2 

5.7 

58 

26.5 

56 

1 

BUS 

5.4 

53 

25.2 

49 

10(4) 

2 

4 

1  IS 

9 

1  2S 

9 

1  as 

9 

1  ly 

9 

1  29 

9 

1  39 

9 

TEST  N'O.  240  PROPELLANT  VVT.  _200_LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REI/ARKS 

PS  I 

YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

1  1  5 

60.2 

85 

58.0 

43 

mj 

2,3 

125 

48.4 

75 

61.6 

48 

munm 

2  ,3 

1  35 

61.0 

87 

55.9 

41 

■aaM 

1  Hi 

17.3 

46.3 

57 

BBS 

126 

24.3 

70.2 

113 

4.12 

2,3 

11 

136 

- 

: 

41.1 

47 

3  7 

2,3 

1  1  7 

5.2 

51 

29.5 

.  62 

5  .4 

2.3 

1  27 

4.9 

46 

26.8 

54 

4.5 

2,3 

137 

5.4 

_ az _ 

27.6 

51 

9,8 

2  .3 

118 

2.2 

12.6 

41 

2,3 

3 

128 

_  2_^5  _ 

■Bi 

11.0 

_ 32 _ 

.  2.3 

138 

50 

14:, 9 

52 

2,3 

IliM 

■m 

9.9 

65 

_ ^ _ 

O 

9.3 

60 

5.4 

2.3 

1  3  9 

58 

8.2 

50 

5.4 

2,3 

* 

Calculations  La.-secl  on  this  veitil't.  Actual  propellant  weight;  133  lb. 


1-44 


URS  652-35 


AFRPL-TR~68-92 


LO^/RP-l  CX)NFINEMgi'iT-By-THE-MISSIL£ 

L/,0:1.8,  D^/D^;0.45 


TEST  NO.  192  PROPELLANT  WT.  -IQQO  „LB 


STATION 

NUMBER 

PRESSURE 

i  TRACE 

I.IPCU.  .  j  cHAi.iACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PSI-MSEC 

— i 

BASELINE 

115 

38 

8.7 

59 

8.8 

1(12) 

■Hg 

125 

40 

9.6 

60 

9.2 

mtimm 

135 

34 

7.7 

60 

9.1 

■bSI 

2 

116 

15 

9.5 

45 

11 

4 

2 

126 

13 

8.0 

40 

9.1 

11 

2 

136 

13 

8.2 

48 

12 

1 

2 

117 

- 

- 

11 

2 

2 

127 

- 

- 

11.8 

2 

2 

137 

5.3 

10 

30 

13 

1 

2 

118 

2.1 

8.4 

16 

11 

mmm 

1 

128 

2.2 

9.9 

18 

14 

mmm 

2 

138 

2.4 

12 

18 

14 

USB 

2 

119  . 

mmm 

hbhhh 

9 

.  JL29 

9 

139 

_ 

9 

TEST  NO.  193  PROPELLANT’  WT,  1000  I.R 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

53 

14 

85 

17 

■  l' 

2 

125 

59 

16 

109 

25 

12(5) 

1 

135 

- 

- 

76 

14 

■EBB 

1 

19 

15 

57 

16 

1(4) 

2 

BuB 

19 

14 

65 

19 

1 

1 

136 

19 

15 

64 

19 

1 

1 

117 

6.7 

15 

43 

23 

1(5) 

2 

127 

- 

- 

- 

10,9,5 

2 

137 

_ 7.4 _ 

18 

56 

34 

5 

2 

118 

BBEB 

17 

25 

23 

1(5) 

1 

128 

17 

24 

21 

1(5) 

1 

2.9 

18 

26 

24 

1(5) 

1 

^b^h 

■■IBB 

bbhb 

bbbbb 

bbbb 

ibbhb 

bbbb 

9 

129 

9 

139 

_ 

9 

URS  652-35 


AFRPL-TR-68-S2 


iv' 


,<■ 


'"m- 


.'T  # 


■  4 

"m 
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LOg/RP-l  CONFINEMENT- BY- IHE-MISS ILE 

U/D:1.8,  D  /D  ;0.45 
o  t 


TEST  NO.  ^09  PROPELLANT  WT.  LB 


station 

NU\ffiER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

42.1 

10 

94.6 

20 

4(5) 

2,3 

125 

38.9 

9.2 

64  .4 

10 

12 .8 

1 

135 

40.2 

9.7 

58.3 

8.8 

4.5 

1 

116 

14.5 

9.4 

45.2 

11 

4  .5 

2  .3 

126 

13. 8 

8.8 

40.1 

8.9 

11.5 

2  .3 

136 

13.9 

9.1 

39.9 

8.9 

8 

2  .3 

117 

4.9 

9.0 

30.7 

13 

1.(8) 

2.3 

127 

4.2 

9.0 

28.1  . 

12 

4  .5 

2.3 

137 

5.2 

9.8 

25.9 

10 

1 

2  .3 

4 

118 

2.2 

9.5 

11.5 

7.1 

5 

2 

128 

2.0 

8,2 

15.6 

11 

5 

2.3 

138 

2.4 

12 

15.0 

11 

5 

119 

9 

129 

9 

139 

9 

TEST  NO.  270A  PRnPKI.T.ANT  WT.  ICiOO  LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PSI 

%  YIELD 

PSI -MSEC 

%  YIELD 

SHAPE 

BASELINE 

mmm 

38 

8.8 

69 

11 

3 

1 

61 

17 

75 

12 

11,5 

1 

1  135  i 

53 

14 

81 

14 

12 

1 

15 

9.8 

56 

15 

12 

1 

17 

12 

59 

16 

12,11 

2 

1  36 

sag 

11 

56 

15 

11 

2 

11  7 

Biai 

11 

31 

5 

2 

127 

5.2 

9.7 

33 

12 

2 

137 

1.2 

0 .5 

4.1 

1  .0 

1 

1 

2 

2.4 

18 

13 

12 

n 

1.9 

13 

8.0 

5 

2 

2.2 

8,8 

17 

12 

8 

2 

1  19 

1.2 

13 

11 

16 

8 

2 

129 

1.1 

12 

10 

13 

12,11 

2 

139 

1.1 

11 

10 

13 

11 

2 

URS  652-35 


AFRPL-TR-68-92 


LO^/RP-l  CONFINEMENT- BY- 'niE-MISSILE 

L/D;l .8,  D  /D  ;0.45 
’ ,  o  t 


TEST  NO.  282  PROPELLANT  WT.  25000  f.R 


STATION 

NUMBER 

PRESSURE 

IMPUIcSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

7c.  YIELD 

PS  I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

117 

- 

- 

251 

17 

2 

1 

127 

- 

- 

186 

10 

mmm 

1 

5 

137 

43 _ 

11 

193 

11 

SB 

1 

118 

14 

169 

IS 

4 

2 

128 

mS 

12 

156 

16 

4 

2 

138 

16 

14 

160 

3 

1 

119 

.  _6.4 

_15 

86 

mmmm 

1^  _ 

2 

129 

5.8 

13 

86 

13 

2 

_4.8 

9.0 

88 

13 

1 

Bim 

2.6 

13 

.  52 

14. 

7 

2 

120 

3.2 

9.4 

48 

12 

8 

1 

_ 130 

2.4 

11 

51 

13 

8 

1 

111 

1.1 

mmm 

34 

7,2 

j 

121 

1.0 

mnm 

27 

HWi 

1  .2 

j 

131 

11 

29 

14 

7 

1 

URS  652-35 


AFRP1.-TR-68-92 


LO  /RP-1  CONFIKEMENT-BY-THE-MISSILE 

A 

I4/D:5,  D  /D  :0.45 


TEST  NO.  085 _  PROPELLANT  WT.  _200__lB 


STATION 

NUIrlBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PSI 

%  YIELD 

PSI-MSEC 

YIELD 

SHAPE 

BASELINE 

115 

17.3 

14 

16.2 

11 

1 

2 

125 

17.0 

14 

24.7 

10 

7 

2 

135 

13.8 

9.9 

21.9 

8.4 

7 

2 

116 

6.0 

11 

16.2 

11 

1 

2 

126 

5.9 

11 

14.7 

9.2 

1 

2 

136 

6.7 

13 

18.7 

13 

1 

2 

117 

2.5 

12 

9.4 

12 

1 

2 

127 

2.4 

11 

8.8 

10 

1 

2 

137 

2.8 

15 

8.9 

11 

1 

2 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

— 

9 

1-50 


URS  652-3!^ 


AFRPL-'rR-68-92 


LO^/RP-l  OONFINEiffiNT-BY-THE-MISSlLE 

L/D;5,  0  /D  ;0.45 
o  t 


TEST  NO.  lOQ  PROPELLANT  WT,  "*^00  t.b 


STATION 

i■(U^UIER 

PRESSURE 

IMPULSE  1  TRACE 

1  CHARACTERISTICS 

REMARKS 

PSI 

%  YIELD 

PSI-MSEC 

%  YIEV.D  SHAPE 

baseline 

115 

27.0 

25 

43.8 

26 

r 

1 

2 

30,4 

33 

44 . 1 

27 

i'Cn 

2 

■ 

BK 

24.6 

24 

39.6 

23 

■-iT7T 

2 

1  16 

9.4 

24 

27.7 

r  25 

1 

2 

126 

10.2 

27 

31.6 

30 

1 

2 

1  36 

6.8 

21 

26 

1 

2 

i  1 7 

3.2 

20 

15.0 

23 

1 

2 

-  - 

127 

2.9 

18 

14.9 

23 

1 

2 

137 

26 

17.4 

28 

1 

2 

4 

118 

9 

128 

9 

138  ”1 

9 

119 

- 1 

9 

I  129 

9 

1  139 

9 

URS  652-35 


AFkkI,-  TR-6  8“  S2 


LO^/ RP~ 1  CONFINEMENT- BY- THE-MISS ILE 

L/D:-!,  D  /D^:0.1375 
’  o  t 


i'EST  NO.  301  PROPELLANT  \VT  94Q00  t.» 


■STATION 

NUMBER 

PRESSURE 

IMPULSE 

1 ILACE 

CUAKAC'IERISTIC.S 

1 

RKMARE.S 

P.S  1 

7r  1IKI,0 

PS  I- MSEC 

%  YIELD 

SHAPE 

BASELINE 

■DmI 

39 

2.5 

218 

3.6 

2 

2 

■ngQH 

- 

- 

- 

' 

2,3 

*> 

- 

- 

- 

- 

2,3 

2 

118  i 

13 

2.6 

163 

4.5 

1 (5,8) 

2 

128 

12 

2.3 

182 

5.4 

1(5,8) 

2 

138 

12 

2.3 

130 

3.1 

1(5,8) 

■> 

119 

5.1 

2.7 

66 

2.3 

1 

3 

7 

129 

5.6 

3.2 

85 

3.4 

1 

3 

7 

139 

6.0 

3.7 

83 

3.2 

1  .. 

3 

7 

■Bn 

2.3 

2.4 

- 

- 

2,3 

2 

HH 

2.1 

2.1 

- 

- 

1— •  'US  ■ 

1 

130 

2.5 

3.1 

- 

- 

2 

111 

2 .  ti 

33 

1  |3  )  \ 

1 

121 

1 .3 

3.9 

35 

4.6 

■i 

131 

1.1 

2.5 

34 

4.3 

9(3) 

I 

L/D 

PROPELLANT 

WEIGHT 

(lb) 

VELOC ITY 

RANGE 

Low 

onn 

23  ft/sec 

Medium 

44  ft/sec 

1000 

Medium 

44  ft/sec 

1.8 

25000 

Medium 

44  ft/sec 

200 

High 

78  ft/sec 

200 

High 

78  ft/sec 

1000 

High 

78  f  c/sec 

Low 

5 

200 

23  ft/sec 

High 

78  ft/sec 

URS  652-35 


AFRPL-TR-68-92 


LO^RP-1  V  CONFINEl\IENT-BY-niE-GROUND-SURFACE 
[j/D;  1.8,  Low  Vcloc  i  tv 


I’KST  NO.  096 


STATION 

NUMBER 


PRESSURE 


PROPELLANT  WT.  -2.QP _ LB 


im'ULSE 


URS  652-35 


I-O^/RP-1  V  CONFINEMENT-BY-THE- 
L/D:1.8,  Low  Velo( 


TEST  NO.  202 _  PROPELLANT  WT.  200 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

PS  I 

%  YIELD 

PSI-MSEC 

%  YIELD 

115 

29.6 

31 

49,7 

33 

125 

34.6 

39 

55.7 

41 

135 

19.1 

16 

48.5 

32 

116 

mmm 

21 

34.4 

35 

126 

Su£B 

- 

38.5 

42 

136 

13.2 

- 

41.0 

47 

117 

24.7 

48 

mmi 

imimiiii 

24.5 

47 

■mi 

41 

24.3 

46 

118 

■■■ 

- 

- 

- 

128 

2.0 

39 

13.9 

48 

138 

1.7 

- 

12.7 

42 

119 

129 

139 

TEST  NO.  248  PROPELLANT  WT.  ^^0 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

PS  I 

%  YIELD 

PSI-MSEC 

%  YIELD 

115 

mmm 

22 

38.3 

21 

125 

16 

31.7 

16 

135 

16.8 

13 

31.2 

15 

116 

17 

23.6 

19 

126 

■■■1 

17 

23.9 

19 

136 

5.6 

9.9 

22.3 

17 

117 

3.2 

20 

15.2 

23 

127 

2.9 

17 

12.9 

18 

137 

3.4 

23 

14.4 

22 

mtmm 

1.7 

27 

8.8 

24 

Ini 

1.3 

15 

7.2 

18 

138 

1.3 

16 

8.3 

22 

119 

22 

5.3 

27 

129 

Bifi 

4.0 

24 

139 

0.8 

22 

5.2 

27 

■GROUND- SURFACE 


TRACE 

CHARACTERISTICS 
SHAPE  I BASELINE 


URS  652-35 


AFRPL-TR-68-92 


LO^/RP-l  V  CONFINEMENT-BY-THE-GROUND- SURFACE 


Li/D;1.8,  Medium  Velocity 


TEST  NO.  208  PROPELUINT  WT.  _ 2°2„LB 


STATION 

NUmER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

12.0 

8.0 

49.4 

33 

4(5) 

m/m 

125 

21.5 

19 

44.2 

4(7) 

135 

- 

- 

- 

BhB 

3 

116 

mmm 

S^S 

39.4 

44 

10.4 

126 

mfi 

40.0 

_  45 

12,4.5 

B^nSB 

136 

- 

- 

58.5 

83 

10.4 

2 

117 

3.3 

- 

24.7 

48 

4.5 

1 

127 

3.8 _ 

- 

23.6 

44 

4.5 

1 

137 

mmm 

28,4 

58 

4.5 

1 

118 

BbIh 

- 

- 

msm 

9 

128 

2.3 

55 

16.6 

63 

4.5 

138 

2.5 

63 

17.8 

69 

6 

119 

HHHH 

9 

129 

9 

139 

9 

TEST  NO.  232  PROPELLANT  WT.  -  200_  t.b 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PSl 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

20.1 

18 

40.1 

23 

SH 

1 

125 

26.1 

26 

46.7 

31 

miMM 

1 

135 

18.9 

16 

44.5 

27 

4 

1 

116 

5.7 

10 

25.5 

21 

4(5) 

2,3 

126 

5.9 

11 

27.  7 

26 

4(5) 

2,3 

136 

5.8 

11 

33.3 

33 

4 

2 

117 

_ 

- 

- 

- 

- 

9 

127 

3.1 

19 

16.1 

25 

1 

2 

137 

- 

- 

- 

- 

- 

- 

9 

118 

1.5 

22 

9.5 

27 

4 

2,3 

128 

1.6 

24 

10,2 

31 

1(4) 

138 

- 

- 

- 

- 

- 

2 

9 

119 

- 

- 

- 

- 

3 

9. 

129 

0.8 

27 

6,1 

33 

1 

2 

139 

- 

- 

- 

- 

3 

2 

1-58 


Ulis  652'35 


AFRPL- TR-68-92 


URS  652-35 


AFRFL-TR-68-92 


LO^/RP-l  V  CONPINEMENT-BY-THE-GROIIND-SURFACE 


Ll/D:  1.8,  Medium  Velocity 


TEST  NO.  218 


STATION 

NUMBER 


PROPELLANT,  WT .  --  LB 


129 


139  i  0.6 


TEST  NO .  219 


PROPELLANT  WT.  _i222_LB 


STATION 

NUMBER 


PRESSURE 


IMPULSE 


TRACE 

CHARACTERISTICS 


O  CO 


URS  652-35 


LO^/RP-l  V  CONFINEMENT-BY-THE 


L/D;1.8j  Medium  Veloc 


TEST  NO,  220  PROPELLANT  WT.  ^00^ 


STATION 

PRESSURE 

_ _ 

IMPULSE 

NUJU3ER 

PS  I 

mm 

PS  I  -MSEC 

%  YIELD 

1  15 

182 

65 

543 

484 

■SB 

_ 

244 

102 

moBam 

,  116 

_ 

_ 

1  26 

- 

- 

- 

1  36 

- 

- 

- 

117  . 

65 

96.2 

84 

127 

14.2 

59 

99.8 

89 

137 

104 

107 

99 

118 

58 

68,7 

104 

128 

5.7 

65.9 

98 

138 

5.3 

9^5 

60.2 

86 

119 

3.3 

SUB 

46.5 

127 

129 

2.6 

70 

40.3 

104 

139 

2.4 

58 

40.5 

104 

TEST  NO.  267  PROPELLANT  WT.  JTH2<1 


STATION 

NUMBER 

PRE.SSURE 

l?.n>ULSK 

PS  I 

0  VIELU 

PS  I -.MSEC 

■1  VIKI.I1 

1 1 .5 

50.4 

BBB 

50.3 

SB 

264.8 

114 

SSISB 

35.8 

30 

122 

59 

26.8 

24 

116 

55 

136 

108 

150 

138 

71 

1  1  7 

13.2 

.  .47 

87 

71 

127 

11.3 

36 

91 

77 

137 

_ 5^.2 _ 

mi\m 

_ 

11  8 

IHSBH 

■iBi 

55.7 

75 

128 

mmm 

70 

67.4 

99 

138 

mgam 

43 

46.2 

56 

119 

maam 

62 

8.5 

129 

mmm 

_ 55. 

71 

139 

-  1 

- 1 

■I^H 

■■HB 

■i^B 

1-61 


URS  652-35 


AFRPL-TR-68-92 


LOg/RP-l  V  CONFINEMENT -BY -THE-GROUND-SURFACE 
U/DlI.S,  Medium  Velocity 


TEST  NO. 


268 


PROPELLANT  IVT.  LB 


STATION 

NliMBEH 


PRESSURE 


PS  I 


i'lEUi 


impulse 


PS  I  -MSEC 


YIELD 


TlLiCE 

CUAIUCTERISTICS 


SHAPE 


BASELINE 


REMARKS 


ii: 


1  2.5 


135 


1  Hi 


1  21) 


I  ;ni 

I I  r 


155 


112 


143 
37. 2~ 


48.7 


41.8 


11.4 


53 


296 


144 


10,12,3 


36 


200 


70 


37.': 


230 


91 


140 


52 


125 


JZ 

61 


12,4 


44 


118 


56 


37 


86.4 


71 


12,4 


12,9.4 


12,4 


4.12.8 


1  27 


137 
1  I  S 
1  IJ.") 


12,0 


41 


79.9 


61 


4, .11 


6,0 


5,8 


1  38 
1  1  il 


4.4 


2.6 


1  2  9 


2.6 


2.4 


68 


49.4 


62 


12 


65 


47.0 


58 


39 


47.7 


59 


12.11 


70 


37.2 


93 


12,11.8.4 
3 _ 


68 


27,6 


59 


59 


30.7 


70 


11^ 


UKS  652-35 


AFr.PL-TR-68-92 


W^/RP-l  V  CONFINEMENT-BY-THE-GROUND-SURFACE 
L/D:1.8,  Medium  Velocity 


TEST  NO.  284  PROPELLANT  H'T  25000  t,r 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TILiCE 

CBARA.C'raUSTICS 

itl;M\RK.S 

PS  I 

%  YIELD 

PS  I  -  MSEC 

YIEUI 

SHAPE 

BASELINE 

117 

9.2 

1.1 

- 

95H 

ms 

1 

rz 

127 

11 

1.5 

62 

1 

15,2 

137 

12 

1.7 

62 

1 

118 

3.7 

1.1 

34 

1.4 

1 

1 

128 

3.4 

1.0 

35 

1.5 

1 

1 

138 

4.2 

1.5 

37 

1.6 

1 

1 

119 

1.8 

1.2 

22 

1.7 

1 

1 

129 

1.7 

1.2 

21 

1.6 

1 

1 

139 

1.9 

1.4 

23 

1.8 

5 

1 

110 

0.8 

1.0 

11 

1.5 

8 

1 

120 

0.8 

0.9 

13 

1.8 

1 

1 

130 

0.9 

1.3 

13 

1.7 

8 

1 

111 

0_^4  . 

7.2 

1.9  _ 

8 

1 

121 

0.4 

1..2 

7,4 

2.0 

1 

1 

13] 

0.4 

1.5 

7,1 

1.9 

3,5,7 

1 

URS  652-35 


AFRPL-TR-68-92 


LO^/RP-1  V  CONFINEMENT-BY-THE-GROUND-SURFACE 


Iv'D:l,8,  Medium  Velocity 


TEST  NO. 


STATION 

NU.\U3ER 


110 


PROPELLANT  VTx. 


200 


.LB 


PRESSURE 


PS  I 


%  VIELD 


IMPULSE 


PS I -MSEC 


YIELD 


TRACE 

CHARACTERISTICS 


SRAPE 


BASELINE 


REMARKS 


115 


16.8 


13 


.33.4 


17 


125 


135 


19.7 


18.7 


16 


51.7 


36 


52.0 


36 


116 


12(> 


8.6 


8.2 


21 


19 


30.3 


34.4 


_29_ 

34 


136 


ii’: 


127 


137 


118 


8  .0 


_;l2_ 

3.2 


3.2 


19 


21 


19 


19 


30.5 


29 


18.3 


30 


20.9 

1V\7 


38 


29 


1  28 


138 


119 


129 


139 


TEST  NO.  141  PROPELLANT  WT,  —2,00 _ LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARAC'lERISTICS 

REIviARKS 

PS  I 

%  YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

— 

BASELINE 

11  5 

7  .5 

3  .6 

17^0 

MM 

warn 

1 

125 

8.5 

4.6 

HBHi. 

4 

1 

135 

7.5 

3.7 

6  .3 

4 

2 

116 

3,3 

3.7 

10.3 

5  A 

4(5) 

2 

126 

3 .5 

4  .2 

- 

- 

5 

2 

136 

_ 

- 

11.4 

6.2 

10(4) 

2 

117 

1  .5 

3.9 

5,8 

4(5) 

1 

127 

1  .7 

4.8 

5.2 

5 

1 

137 

■mmH 

HHBB 

■■gBH 

- 

9 

118 

- 1 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

STATION 

NUr>IBER 


PEIESSURE 


IMiPULSE 


TRACE 

CHAR;\CTERISTICS 


REMARKS 


%  YIELD  PS I -MSEC  %  YIELD  SHAPE  BASELINE 


URS  652-35 


AFRPL-TR-68-92 


LO^/RP-1  V  CONFINEMENT- BY- THE-GROUND- SURFACE 


L/D:1.8,  High  Velocity 


TEST  NO.  207  PROPELLANT  IVT.  LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

27,9 

28 

52.3 

36 

Mg 

125 

29.3 

31 

50.2 

34 

135 

29.1 

30 

52.4 

37 

■SSiBi 

2 

116 

■^1 

29 

36.2 

38 

1(5) 

1 

126 

■BHHI 

34.4 

34 

12(5) 

1 

1  36 

39.3 

43 

1 

1 

117 

28 

20.4 

35 

8 

1 

127 

3.9 

30 

20. ,8 

37 

4(5) 

1 

137 

4 .0 

31 

20.8 

37 

5 

1 

118 

- 

- 

- 

- 

- 

- 

9 

128 

1.7 

29 

12.2 

39 

5(4) 

1 

138 

1.9 

37 

14.3 

49 

5(4) 

1 

119 

9 

129 

9 

139 

9 

TEST  NO. 


PROPELLANT  WT.  _i22_LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARAC'TERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

17.2 

14 

.58.7 

44 

4,V 

1 

12 

125 

24.1 

23 

64.3 

52 

4 

1 

135 

18.5 

16 

59.9 

46 

4,5 

3 

1 16 

o 

Cn 

29 

44.1 

53 

4(5) 

3 

126 

12-2 

36 

51.1 

67 

SSI 

3 

136 

10.1 

27 

39.6 

44 

mSm 

1 

117 

6.  3 

70 

27.8 

57 

SB9 

3 

127 

4.2 

35 

28.4 

59 

m&m 

3 

137 

3.9 

30 

28.6 

60 

4,5 

1 

118 

2.6 

72 

17,3 

66 

5(4) 

2 

128 

2 . 4 

57 

17,4 

67 

5(4) 

1 

138 

_  2.1  _ 

45 

- 

- 

4(5) 

2 

119 

_ IJL 

92 

12.8 

95 

9 

1 

129 

1.3 

73 

10,7 

73 

4(5) 

1 

139 

1.0 

51 

9.5 

62 

5(4) 

1 

1-66 


URS  652-35 


AFRPL-TR-68-92 


* 


LO^/RP-l  V  CONFINEMENT-BY-THE-GROUND-SURFACE 


1/D:1.8,  High  Velocity 


TEST  NO. 


■lao 


PROPELLANT  WT.  1000  IP 


STATION 

NUMBER 


PRESSURE 


PS  I 


%  YIELD 


impui.se 


PS I -MSEC 


%  YIE1J3 


TRACE 

CHARACTERISTICS 


SHAPE  BASELINE 


REMARKS 


115 


125 


154 


53 


422.8 


305 


3(7) 


L35 


103  .4 


32 


3(4) 


116 


60 .6 


73 


153 


84 


6.11 


126 


48.4 


52 


124.2 


60 


10,11.4.6 


136 


39.6 


41 


124.2 


61 


117 


19.0 


82 


80.7 


62 


6,7.3 


127 


14 .8 


57 


119.7 


120 


6.4 


137 


18.2 


77 


111 


105 


118 


6.7 


81 


68.6 


101 


128 


6.3 


74 


74.9 


119 


138 


6.2 


72 


78.3 


128 


2.3 


119 


129 


139 


TEST  NO.  269A  PROPELLANT  WT.  1000  LR 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TR.ACE 

CHARACTERISTICS 

— 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

71.4 

20 

136 

36 

3 

1 

125 

82.8 

25 

160 

48 

12 

1 

135 

55,7 

15 

186 

62 

3,12 

1 

116 

25.9 

23 

mEom 

40 

5,3 

1 

126 

32.5 

31 

87.6 

33 

4,12 

3 

136 

22 

103 

44 

1(5) 

1 

117 

■uB 

36 

63.3 

41 

■asEoi 

1 

127 

10.2 

32 

65.4 

44 

4 

1 

137 

- 

- 

- 

- 

11(3) 

1 

2 

118 

4.7 

.  45.  _ 

40.3 

44 

1 

1 

128 

4.  5 

40 

38.1 

41 

1(3) 

1 

138 

4.  7 

44 

40.4 

44 

1(3) 

1 

119 

2.1 

44 

25.1 

49 

5. 3, 11 

1 

129 

2.1 

45 

23.9 

46 

11 

1 

139 

2.0 

41 

22,4 

42 

11,3 

1 

^  hi)  Uo 


URS  652-35 


AFRPL-TR-68-92 


LO  /RP-1  V  CONFINEMENT-BY-THE-GROUND-SURFACE 
2 

L/D: 5,  Low  Velocity,  Reversed  Propellant  Orientation 


TEST  NO.  098 


PROPELLANT  WT. 


URS  652-35 


AFRPL-TR-68-92 


LO^/RP-l  V  CONFINEMENT- BY- THE- GROUND- SURFACE 
U/D:5,  Low  Velocity,  Reversed  Propellant  Orientation 


TEST  NO. 


PROPELLANT  WT. 


STATION 

NUMBER 


PRESSURE 


IMPULSE 


TRACE 

CHARACTERISTICS 


REMARKS 


PS  I 

%  YIELD 

PS  I -MSEC 

%  YIELD 

SHAPE 

21.3 

19 

39.4 

22 

1(5) 

19.5 

17 

40.5 

24 

1 

17.1 

14 

39.4 

22 

1(5) 

8.4 

20 

26.8 

23 

1 

8.4 

19 

29.2 

26 

1 

8.7 

21 

29.7 

27 

1 

3.6 

25 

15.8 

24 

1 

3.2 

19 

16.2 

25 

1 

URS  652-35 


AFRPL-TR-fi8-92 


URS  652-35 


AFRPL-TR-68-92 


GROUP  5 

LO^/HP-l  CONPINEMENT-BY-'mE-GROUND-SURFACE  -  HORIZONTAL 
(All  tests  200-lb  Propellant  Weiplit) 


PROPELLANT 

TERMINAL 

1ST  PROP. 

2ND  PROP* 

VELOCITY 

PROPELLANT 

TEST 

TYPE 

RANGE* 

ORIENTATION 

NO. 

YIELD 

TO 

TO 

(%) 

2 NO  PROP. 

IGNITION 

121 

30 

184 

122 

28 

388 

139 

Low 

Normal 

123 

25 

36  2 

53 

23  ft/sec 

176 

65 

46  8 

374 

177 

30 

111 

203 

LO^/RP-1 

Reversed 

155 

55 

314 

202 

2 

156 

63 

182 

230 

■a 

5 

238 

0 

High 

Nol'mal 

52 

1  42 

76 

7H  ft/sec 

■a 

-.42 

51  0 

55 

140 

12 

420 

10 

179 

12 

787 

23 

Velocity  sliown  for  lop  propellant  only.  Bottom  propoLlnat  volf)city  ~12 
ft/sec  for  all  tests. 

RP-1  on  ground  at  start  o(  film. 


1-73 


URS  652-35 


AFRPL-TR-68-92 


LO^/RP-l  H  CONFINEMENT-BY-raE-GROUND- SURFACE 


L/D;1.8,  Low  Velocity 


TEST  NO.  121  PROPELLANT  WT.  ^22 _ LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REM/IRKS 

PS  I 

%  YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

- 

- 

47.0 

30 

4(5) 

1 

125 

18.9 

16 

37.2 

21 

1(4) 

1 

135 

o 

00 

H 

15 

43.5 

27 

1(4) 

116 

16 

29.2 

27 

4 

126 

Brrg 

16 

28.6 

26 

mmm 

■BnBi 

136 

6.8 

14 

33.7 

33 

masm 

1 

4.1 

32 

17.2 

28 

1 

- 

17;i 

28 

137 

3.9 

30 

18.8 

32 

1 

4 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

TEST  NO.  122  PROPELLANT  WT.  .^22__  LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS  I  -MSEC 

%  YIELD 

1 

SHAPE 

BASELINE 

115 

44.4 

27 

4(5) 

1 

125 

16.9 

14 

40.9 

24 

1 

135 

18.0 

15 

- 

- 

3 

2 

3 

116 

- 

- 

3 

1 

10 

126 

9.1 

22 

31.2 

28 

1(5) 

1 

136 

9.0 

22 

28.9 

26 

1(5) 

1 

117 

3.8 

28 

16.5 

27 

1 

1 

127 

4.0 

30 

17.9 

30 

1(5) 

1 

137 

3.7 

26 

17.1 

mmam 

mwwM 

4 

118 

amS 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

URS  652-35 


AFRPL-TR-68-92 


LO^/RP-l  H  CONF INEMENT- BY- THE-GROUND- SURFACE 
L/D:1.8,  Low  Velocity 


TEST  NO.  123  PROPELLANT  WT.  200  t.r 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHA RACIER ISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

- 

- 

48.1 

32 

4 

1 

125 

21.3 

19 

51.4 

36 

4(5) 

1 

135 

27,3 

27 

- 

- 

4 

2 

3 

116 

- 

- 

- 

- 

4 

1 

10 

126 

7.9 

18 

35.9 

37 

4(10) 

1 

136 

9.6 

25 

35.8 

37 

4(5) 

1 

117 

3.9 

29 

00 

• 

00 

32 

HDHBH 

127 

3.9 

29 

21.3 

38 

1 

137 

4.0 

30 

20.5 

36 

4 

1(10) 

4 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

_ 2 _ 

TEST  NO.  176  PROPELLANT  WT-  200  T.R 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS  I -MSEC 

— 

%  YIELD 

SHAPE 

BASELINE 

115 

- 

- 

- 

- 

wmm 

125 

- 

- 

- 

- 

wmm 

135 

- 

- 

- 

- 

6(4) 

3 

116 

13.1 

41 

57.9 

83 

6(4) 

2 

126 

- 

- 

- 

- 

6(4) 

2 

3 

136 

12.7 

39 

59.2 

85 

2 

117 

- 

- 

33.8 

76 

Kim 

1 

127 

5.5 

54 

- 

- 

4(5) 

I 

137 

5.6 

56 

32.9 

73 

4(5) 

2 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

_  ■■■  i 

9 

1-75 


JRS  652-35 


LO^/RP-l  H  CONFINEMENT-BY-TfiE-GROUND-SURFACE 


L/D;1.8,  Low  Velocity 


TEST  NO. _ PROPELLANT  WT.  _222_LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE  ■ 

CHARACl’ERISTICS 

PS  I 

%  YIELD 

PS i- MSEC 

%  YIEUl 

SHAPE 

BASELINE 

115 

25.4 

24 

49.1 

33 

4(5) 

1 

125 

23.1 

22 

50.4 

34 

■asM 

2 

135 

- 

- 

- 

- 

116 

- 

31.7 

30 

126 

8,8 

- 

- 

4(12) 

1 

136 

- 

- 

4(5) 

1 

117 

mSS 

24 

19.4 

33 

4(6) 

1 

127 

3.5 

24 

20.5 

36 

4(5) 

1 

137 

3,7 

26 

20.3 

35 

4(5) 

]. 

118 

128 

138 

119 

129 

139 

1 _ 

' 

URS  652-35 


AFRPL-TR-68-92 


■ 


■g^-' 


f 


i- 


)f  :• 


LO^/RP-l  H  CONFIKEiVIKNT-BY-THE-GROUND'-SURr'ACE 
L/D:1,8,  Low  Velocity,  Reversed  Propellant  Orientation 


TEST  NO.  155  PROPELLANT  VVTf,  _200_ 


STATION 

NUMBER 

— 

PRESSURE 

IlffULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PSI 

%  YIELD 

PSI -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

63.2 

51 

4 

1 

125 

37,5 

43 

60,4 

47 

4 

2 

135 

31.5 

34 

- 

- 

4 

2 

116 

11.3 

■Bl 

44.4 

54 

4 

1 

126 

10.2 

Hh 

42.8 

50 _ 

4 

1 

136 

12.0 

36 

46.0 

56 

4 

1 

117 

5.5 

56 

27.3 

56 

■mm 

1 

127 

6.0 

6.3 

25.5 

50 

4(5) 

1 

137 

5.5 

54 

26.9 

54 

4(10) 

1 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

TEST  NO. 


156 


PROPELLANT  WT.  200  t.r 


STATION 

NUMBER 


PRESSURE 


PS  I 


YIELD 


IMPULSE 


PS  I -MSEC 


%  YIELD 


TRACE 

CHARACTERISTICS 


SHAPE  BASELINE 


REMARKS 


115 


28,7 


29 


69.5 


58 


125 


42.2 


51 


V6,4 


70 


135 


116 


126 


136 


30.0 


15.5 


11.3 


31.1 


32 


64.3 


52 


4(7) 


53 


44.9 


54 


32 


48.7 


60 


41 


46,2 


57 


117 


6.4 


71 


29.5 


62 


4(10) 


127 


137 


5,2 


50 


30,0 


63 


4(10) 


66 


30.9 


66 


4(5) 


118 


128 


138 


119 


129 


139 


URS  652-35 


AFRPL-TR-68-92 


LO^/RP-l  H  CONFINEMIiNT-BY-THE-GROUND-SURFACE 
Ij/D;1.8,  High  Velocity 


TEST  NO .  124  PROPELLANT  WT.  200 _ LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHAPJICTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

6,8 

3.2 

17.4 

5.8 

1(4) 

2 

125 

6.4 

2.8 

19.1 

7.  2 

1 

1 

135 

6.5 

2.9 

- 

- 

1(8) 

2 

3 

116 

- 

- 

- 

- 

1(4) 

2 

10 

126 

3. 0 

3.0 

12  9 

7  .  3 

1 

2 

136 

- 

13.0 

7  .  9 

4(5) 

2 

117 

1.3 

2.7 

6.1 

5.9 

1(11) 

2 

127 

1.3 

2.9 

6.2 

5.9 

1(10) 

1 

137 

1.3 

2.9 

7  .4 

8.0 

1 

2 

4 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

'■■Hi 

■■■■ 

■■■■i 

■■■■ 

9 

IS 


TEST  NO .  125  PROPELLANT  WT.  200  t.R 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PSI 

— 

%  YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

- 

- 

65.7 

53 

1(4) 

1 

125 

34,0 

38 

62.8 

51 

1(4) 

2 

135 

37  .0 

42 

65 .9 

54 

1(4) 

2 

116 

-- 

- 

- 

- 

1.7 

1 

10 

126 

12.6 

37 

45.6 

_ £5_. 

1(5) 

1 

136 

13.8 

44 

50.5 

66 

4(5) 

1 

117 

5.3 

52 

23.8 

46 

1 

1 

127 

- 

- 

- 

5(11) 

137 

5.3 

52 

28.2 

59 

4  (10) 

1 

4 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

.  ■ 

l-''8 


S' 


URS  652-35 


AFRPL-TR-68-92 


UO^/KP-X  H  CONFINEMENT-BY-THE-GROUNIH SURFACE 


Ij/D:l,8,  High  Velocity 


TEST  NO  ■  127  PROPELLANT  WT.  .  2^0-  LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

26.1 

26 

60.2 

44 

5 

2 

125 

24.9 

24 

57. S 

44 

4(5) 

1 

135 

* 

«. 

1,12 

1 

3 

116 

_ 

1 

1 

10 

126 

11.4 

33 

42 

49 

1(4) 

1 

136 

12.2 

37 

40.1 

45 

4(5). 

1 

117 

_  4.4 

_36 

21.6 

_ 39 _ 

1(4) 

1 

127 

4.5 

HBISHi 

HB3S1B1 

_ 1 _ _ 

1 

137 

4,7 

42 

24.3 

mnim 

masm 

1 

4 

118 

mmm 

9 

128 

9 

138 

9 

119 

9 

129 

9 _ 

139 

9 

TEST  NO.  140  PROPELLANT  WT.  _ LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

14,6 

11 

30.2 

14 

4(5) 

2 

125 

13,8 

10 

31.4 

15 

1 

■gn 

135 

12.7 

8.8 

- 

4(5) 

3 

116 

6.0 

11 

Bnl 

15 

1(4) 

2 

126 

6,0 

11 

19.7 

14 

1(4) 

2 

136 

6.0 

11 

21.5 

16 

1 

1 

moam 

2,4 

11 

10.8 

14 

114) 

1 

2.7 

14 

11.2 

15 

WBsm 

1 

137 

2.6 

13 

10.7 

14 

mam 

1 

4 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

m  S: 


URS  652-35 


AFRPL-TR-68 


lo^/RP-i  h  confinement- by- the-ground- surface 

L/D:1.8,  High  Velocity 


TEST  NO.  179  PROPELLANT  WT.  200  T.R 


STATION 

PRESSURE 

IMPULSE 

TRACE 

1  CHARACTERISTICS 

NUMBER 

PS  I 

%  YIELD 

PS  I  -^^SEC 

%  YIELD 

SHAPE 

1  BASELINE 

REMARKS 


URS  652-35 


AFRPL-TR-68~92 


GROUP  6 

LO^/RP-l  HIGH-VELOCITY- IMPACT  TESTS 


TARGET 

TYPE 

PROPELLANT 

WEIGHT 

(lb) 

IMPACT 

VELOCITY 

ft/sec 

TEST 

NO. 

TERMINAL 

YIELD 

(%) 

Flat 

200 

526 

075 

21 

Wall 

200 

523 

077 

20 

Deep 

200 

523 

076 

57 

Hole 

200 

518 

07P 

77 

URS  652-rj5 


AFRPL-TR-68-92 


LO^/RP-l  HIGH-VELOCIIY- IMPACT 
L/D;1.8,  Flat  Wall 


TEST  NO.  75  _  PROPELLANT  'l.T  200  t.r 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

P3I 

%  YIELD 

PS I -MSEC 

YIELD 

SHAPE 

BASELINE 

145 

9 

165 

9 

175 

9 

146 

11.9 

28 

39.4 

47 

12 

1 

166 

6.4 

11 

29.1 

29 

12 

1 

176 

9 

147 

^.9 _ 

26 

16.9 

12 

1 

167 

3.0 

16 

13.9 

20 

12 

1 

177 

_ 2.4_  . 

10 

9.1 

10 

12 

1 

148 

1.6 

25 

9.1 

22 

12 

1 

168 

1.3 

15 

7.8 

18 

12 

1 

178 

1.2 

12 

5.3 

9 

12 

1 

149 

■  Q.8 _ 

— 

6.1 

28  . 

1 

169 

■rB 

4.5 

16 

3 

1  . 

179 

0.6 

13 

3.6 

11 

3 

1 

TEST  NO.  77  PROPKI.T.ANT  WT.  2QQ  T.R 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

145 

9 

165 

9 

175 

9 

146 

UBsm 

16 

33.8 

37 

12.4 

1 

12 

166 

IKRfeKI 

6.0 

21.0 

17 

12.4 

1 

12 

176 

mHH 

9 

147 

mamm 

16 

16.4 

26 

12.4 

12 

167 

1. 9/2.0 

6.0 

13.1 

17 

12,4 

12 

177 

4.0 

10.5 

12 

10.12.4 

12 

148 

13 

9.0 

22 

4(12) 

1 

12 

168 

0,9/0. 9 

— 7.r> 

7.5 

17 

4 

1 

12 

178 

1.0/0. 5 

8.0 

6.4 

13 

12  ,4 

1 

12  ; 

149 

0. 6/0.8 

27 

5.8 

26 

4 

12 

169 

11 

4.5 

13 

12 

179 

0. 5/0.3 

8.0 

4.0 

13 

Bni 

_ _ J 

URS  652-35 


AFRPL-TR-68-92 


LO^/RP-l  HIGH-VELOCITY- IMPACT 
VD:1.8,  Deep  Hole 


reST  NO,  76 _  PROPELLANT  WT.  2QQ  r.R 


STATION 

NlfMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS  I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

145 

9 

165 

9 

175 

9 

146 

37.2 

119 

78.4 

131 

12 

1 

_ 166 

__JL.2 _ 

17 

39 . 5 

46 

12141 

1 

176 

9 

_ 147 

7.0 

71 

37.4 

94 

12 

1 

.  167 

4.5 

_  32 

23.7 

45 

12 

1 

_ 177 

2.0 

7.0 

17.6 

29 

4 

1 

148 

2.6 

66 

20.8 

82 

12 

1 

168 

2.0 

36 

13.7 

43 

12 

1 

178 

0.9 

.  .  7,0 

11.1 

30 

4 

1 

149 

1.3 

.  _  85 

93 

8 

1 

L _ 

34 

8.9 

46 

3 

1 

179 

0.6 

11 

6,3 

27 

4 

1 

TEST  NO.  78  _  PROPELLANT  WT.  2QQ  T.R 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS  I  -IvISEC 

%  YIELD 

SHAPE 

BASELINE 

145 

9 

165 

9 

175 

9 

146 

25.1 

76 

82.2 

143 

12 

166 

7.5 

15 

39.8 

46 

12(4) 

176 

SB 

9 

147 

79 

42.5 

117 

12.3 

167 

28 

24,9 

47 

12(4) 

2.0 

7.0 

15.5 

23 

12.4 

1 

2.8 

76 

21.2 

87 

3 

1 

.  168 

1.8 

32 

16.0 

54 

4 

1 

178 

1.2 

13 

^0= 

32 

12,4 

1 

_ 149 

_ _ 

120 _ 

14.5 

106 

8 

1 

_ 163  ■ 

_ 52. 

9,2 

49 

3 

1 

179 

19 

7.5 

34 

_ 

1-83 


URS  652-35 


AFRPL-TR-68-92 


GROUP  7 

LO  /LH  CONFINEMENT- BY- THE-MI3SILE  TESTS 


PROPELLANT 

TEST 

TERMINAL 

IGNITION 

L/D 

WEIGHT 

YIELD 

TIME 

O  L 

(lb) 

(%) 

(msec) 

050 

86 

180 

1 

200 

051 

22 

80 

093 

34 

147 

053 

4 

1 

090 

29 

35  sec 

091 

13 

0 

200 

118 

20 

82 

199 

8 

816 

200 

17 

417 

0.45 

Partial 

24 

8 . 74  sec 

1 . 8 

Full* 

35 

770 

210 

212 

1000 

213 

265 

750 

277 

0.2 

31 

25000 

279 

0.2 

33 

281 

0.1 

- 

052 

7 

83 

1 

200 

057 

1 

12 

092 

26 

3  min 

5.1 

054 

6 

17 

055 

1 

1 

0.45 

200 

094 

25 

329 

138 

17 

100 

Tank  contained  ~133  lb  propellant. 


1-84 


URS  652-35 


LO^/LH^  CONPIIIEMENT-BY-': 

L/D:1.8,  D  /D.:l 
o  t  . 


TEST  NO.  050  PROPELLANT  WT.  200_  j 


STATION 

NUMBER 

PRESSURE 

IMI’ULSE 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

115 

32 

105 

■■■ 

- 

\  33 

- 

1  100 

30 

1 

82 

L 

SBI 

- 

- 

wmm 

126 

16.2 

72 

^  118 _ 1 

136 

17.5 

tJHHi 

72 

117 

7.0 

IVBHI 

47.8 

127 

1  72  _ 

137 

6.0 

IHBB 

39.8 

118 

128 

138 

1  19 

129 

139 

TEST  NO.  051  PROPELLANT  W'T.  200 


STATION 

NUMBER 

PRESSURE 

-  ... 

IMPULSE 

_ _ _ _ _ _ _ _ 

PS  I 

%  YIELD 

PS  I -MSEC 

%  YIEIJl 

1  15 

n  .3 

WKB 

125 

14.4 

L  8.4 

41.0 

135 

12.0 

!■■■■ 

39.3 

HMil 

116 

7.8 

31.3 

126 

6.4 

25.1 

136 

7.1 

25.. 5. 

117 

127 

- 

- 

137 

3.1 

18 

16.6 

25 

118 

128 

138 

119 

129 

139 

AFRPI.-TR-68-92 


URS  6S2-35 


AFRPL-TR-68-92 


LOg/LH^  CONFINEMENT-BY-THE-MISSILE 

L/D:1.8,  D  /D^:l 
O  t 


I’EST  NO.  093 _  PROPELLANT  WT.  -gSS _ LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CRARAC'TERISTICS 

REMARKS 

PS  I 

%  YIE[,D 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

to 

b 

20 

66.5 

54 

1(12) 

20 

53.4 

37 

B|h^I 

- 

- 

- 

■oagj 

HKB3H 

'  9.5 

42.4 

10,2 

38.5 

m^Sm 

SHii 

2 

136 

7.4 

16 

42.4 

48 

5 

2 

117 

3.6 

25 

22.4 

41 

^  5 

2 

127 

- 

- 

- 

- 

ilsKIlUIE 

2 

!57 

3.4 

22 

24.3 

48 

2 

118 

128 

138 

19 

,29 

139 

•’’S  652“35 


AFRPL-TR-G8-92 


LO„/LH.  CONFINEMENT- BY- 'fHE-MISSILE 

U  Cl 

L/D;1.8,  D  /D  :0.45 
o  t 


TEST  NO .  053  PROPELLANT  WT.  _ LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TIUICE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

SHAPE 

BASELINE 

115 

2  .. 

■■ 

13.0 

■■■ 

BEB 

2 

125 

4.8 

- 

3.8 

■SHEEi 

1 

135 

4.6 

iJHHH 

15.5 

9(3) 

2 

116 

2  .4 

SBB 

10.7 

iBH 

1 

126 

2 . 6 

3(9)  (4) 

2 

136 

2  .3 

10.9 

) 

1 

117 

1.2 

ivBB 

6.2 

1 

■tun 

1 

127 

- 

- 

>  6.1 

11 

o 

2 

137 

1.1 

iJHHi 

6.1 

1 

4(3) 

i 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

TEST  NO.  090  PROPELLANT  WT.  _2i>0_LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PSI 

%  YIEIJ) 

PSI -MSEC 

%  YIELD 

SHAPE 

BASELINE 

11  5 

17 

54.0 

38 

■HB 

125 

18.6 

16 

45.5 

29 

■KIlHi 

135 

- 

- 

- 

- 

- 

~ 

9 

116 

17 

24.8 

21 

3 

2 

126 

18 

24.3 

20 

1 

2 

136 

7.7 

17 

26.2 

22 

1 

2 

117 

- 

- 

- 

■■mil 

127 

2.8 

15 

20.0 

34 

1 

2 

137 

3  .7 

26 

22.5 

41 

1 

1 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

1 

9 

;RS  6  52-35 


AFRPL-TR-68-92 


LO^/LH^  CONFINEMENT- BY-'rHE-MI SS ILE 

iyD:1.8,  D  /D^;0.45 
o  t 


TEST  NO.  091  PROPELLANT  WT.  __2o0_  LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACl-ERISTICS 

REMARKS 

PS  I 

YIELD 

PS  I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

10.1 

6.1 

37.8 

■  21 

5 

1 

125 

5.4 

28.9 

14 

3 

£J 

135 

Bin 

5.7 

34.6 

18 

3 

2 

116 

4.7 

8.9 

23.5 

19 

4 

1 

12e 

4.5 

7.9 

23^ 

18 

5 

2 

136 

4.3 

6.0 

22 

5 

1 

117 

1.6 

4.6 

12.7 

18 

8(5) 

1 

127 

2.1 

8.0 

13.8 

20 

4 

1 

137 

- 

- 

9 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

- - - 

L  9 

TEST  NO.  118  PROPELLANT  WT.  200  i,r 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHAR,ACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIEID 

SHAPE 

BASELINE 

115 

10.6 

47.9 

31 

1(5) 

1 

8 

125 

10.6 

41.2 

24 

4 

1 

8 

135 

11.2 

mmmm 

46.6 

30 

1 

3 

8.6 

IIG 

5.5 

B^S 

31.2 

29 

1 

1 

8 

126 

5.1 

8.2 

34.0 

34 

4 

1 

8 

136 

5.4 

35.7 

37 

BSi 

1 

8 

117 

2.2 

B^B 

18.2 

30 

BBB 

1 

_ a_ 

127 

2.2 

8.9 

18.8 

32 

1(10) 

1 

8 

137 

2.1 

8.9 

17.9 

29 

1 

1 

8 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

URS  652-35 


AFRPL-TR-68-92 


^1^ 


TTno  a.  CO 

UlVk_7  o 


AFRPL-TR-68-92 


LO^/LHg  CONFINEMENT--BY-THE-MISSILE 


Partial  Full 


TEST  NO.  167  PROPELLANT  WT.  _ LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

HE.  ...RKS 

PS  I 

%  YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

- 

- 

~ 

- 

10.4 

_ 2 _ 

15,6 

12 

51.9 

36 

4(5) 

mam 

15.5 

12 

- 

- 

3 

mam 

3 

116 

- 

- 

- 

- 

3 

2 

126 

- 

- 

- 

- 

3 

2 

136 

7.8 

18 

34.5 

35 

4 

2 

117 

3.3 

21 

17,6 

29 

msm 

2 

127 

3.5 

24 

19.5 

33 

mmm 

2 

137 

3.3 

21 

18.6 

31 

4 

2 

4 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

TEST  NO.  172  PROPELLANT  WT.  ^00*  T.R 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

L _ _ _ 

TRACE 

CHARACl'ERISTICS 

REMARKS 

PS  I 

%  YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

22.4 

20 

53.7 

38 

4 

gHB 

125 

23.6 

22 

- 

- 

4 

135 

- 

- 

- 

- 

3 

2 

3 

BB 

10.2 

28 

39,8 

45 

4 

2 

Sw 

- 

- 

- 

- 

4(7) 

2 

136 

- 

- 

- 

wmssm 

2 

117 

3.9 

30 

22.7 

42 

ME&m 

2 

127 

- 

- 

21.6 

39 

5 

2 

137 

3,9 

30 

41 

5 

2 

4 

118 

iSB 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

>h 


Calculations  based  on  this  value.  Actual  propellant  weight  133  lb 


URS  652-35 

AFRPL-TR-68-92 

LO  /LH  CONFINEMENT-BY-THE-MISSILE 

A  c 

VD:1  .8, 

D  /D  :0.45 
o  t 

TEST  NO.  210 

PROPELLANT  WT.  . 

1000  T  « 

STATION 

NUMBER 


PRESSURE 


IMPULSE 


%  YIELD  PSI-MSEC 


66.2 


59.4 


72.8 


%  YIELD 


11 


TRACE 

CHARACTERISTICS 


BASELINE 


REMARKS 


TEST  NO. 


STATION 

NUMBER 


PROPELLANT  WT.  1000  LB 


TRACE 

CHARACTERISTICS 


PSI  %  YIELD  PSI-MSEC  %  YIELD  SHAPE  BASELINE 


PRESSURE 


IMPULSE 


REMARKS 


109.0 


109.0 


88^9 


6 


72.7 


URS  652-35 


AFRPL-TR-68-92 


LO^/LH^  CONFINEMENT-BY-IHE-MISSILE 

L/D:1.8,  D  /D  -0.45 
o  t 


TEST  NO.  281  PROPELLANT  WT.  25000  T.R 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

RJ^MARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

117 

127 

137 

1 

15,2 

118 

4 

1 

15,2 

128 

1 

1 

1.5,2 

138 

4 

1  • 

15,2 

119 

9 

.1 

129 

8 

1 

139 

9 

1 

110 

1 

120 

1 

130 

1 

111 

0,1 

0.1 

.  1.4 

0.2 

9 

1 

i 

121 

0.1  ... 

0.1 

1.3 

0.1 

1 

1 

i 

131 

0.1 

0.1 

1.8 

0.2 

9 

1 

J 

1-94 


UUS  652-35 


AFRPL-TR-68-S2 


LO^/LH^  CONFINEMENT-BY-THE-MISSILE 

L/D:5,  D  /D  :1 
o  t 


TEST  NO.  052  PROPELLANT  WT.  200  t.r 


.'STATION 

^UMBER 

-PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS  I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

o 

CO 

{■■I 

15.4 

iHli 

BM 

2 

125 

7.6 

HOQilii 

18.6 

1  5,2 

1 

135 

7.0 

1 

17.4 

'mmm 

11(3) 

2 

1 16 

4.3 

12.4 

SB9 

2 

126 

4.0 

i  5.8 

11.7 

1 

136 

4.4 

11.1 

10(5) 

2 

117 

1.8 

1 

7.8 

IMHB 

1 

2 

127 

- 

>  5.2 

- 

flQBHI 

5 

2 

2 

137 

1 

6.8 

IJHH 

5(1) 

1 

118 

BiS 

9 

128 

9 

138 

9 

119 

■■bhh 

■bhh 

■mim 

. 

129 

9 

139 

9 

TEST  NO.  057  PROPELLANT  OT.  200  j.R 


.STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

RE^RKS 

PS  I 

- 1 

%  YIELD 

PS  I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

2.1 

■■■ 

6.6 

■■■1 

mam 

1 

125 

2.5 

5.2 

r_.i.o  ■_ 

11 

1 

135 

2.8 

uiBim 

5.1 

9(1) 

1 

1 16 

1.8 

4  .4 

1(2) 

1 

126 

1.4 

Jo. 8 

4.2 

3(1) 

2 

136 

1.8 

■m 

>■■■■ 

ng 

1 

117 

0.8 

BjhB 

1 

127 

- 

jHnii 

- 

mnarn 

5 

2 

2 

137 

0.9 

2.4 

1 

1 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

URS  652-35 


AFRPI,-TR-68-92 


,.4 

h 


LO./LH^  COOTINEMENT-BY-'rHE-MISSXLE 

1^0:5,  D  /D  :1 
o  t 


TEST  NO.  092  PROPEUJVNT  WT.  _ LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CUAR.\CTERISTICS 

REMARKS 

PS  I  n  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

1  1 5 

6.0/12* 

2. 5/8.0 

21  /52 

8.0/35 

5/12,3 

1 

16 

125 

7.1/12 

3. 4/7. 7 

18  744 

6.3/26 

11/3 

2 

16 

135 

7.5/12 

3 . 8/7 . 8 

20  /44 

7.1/26 

11/3 

2 

16 

3. 0/6. 6 

3.1/14 

13  /32 

7.1/30 

7/7,10,8 

2 

16 

126 

3, 4/8.0 

3.9/18 

11  /34 

6.1/34 

11/3 

2 

16 

1  36 

3. 0/8. 3 

3.1/20 

13  /38 

7.9/42 

11/10,3 

2 

16 

117 

1.3/2. 9 

2.7/16 

5,7/19 

5.5/33 

7.8/11 

2 

16 

127 

1.5/2. 9 

3.6/16 

6.0/21 

5.8/36 

7/11 

16 

137 

1.4/3. 5 

3.3/23 

6.3/23 

6.3/42 

11/11 

16 

118 

■mm 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

■f 


fS 

A. 


This  test  produced  a  double  shock  in  which  the  trace  produced  by  the  primary 
shock  had  essentially  returned  to  aero  before  the  arrival  of  the  second 
shock. 


1-96 


URS  652-35 


AFRPL-TR-68-92 


LO  /LH_  CONFINEMENT-BY-THE-MISSILE 

A  ^ 


URS  652-35 


AFRPL-TR-68-92 


LO  /LH  CONFINEMENT-BY-llffl-MISSILE 

A  M 

iyD:5,  D  /D  ;0.45 
o  t 


PROPELLANT  WT.  2,00  LB 


URS  652-35 


AFRPL-TR-68-92 


GROUP  8 

LO  /LH  CONFINEMENT-BY-THE-GROUND-SURFACE  VERTICAL  TESTS 

A  jii 


L/D 

PROPELLANT 

WEIGHT 

(lb) 

VELOCITY 

RANGE 

PROPELLANT 

ORIENTATION 

TEST 

NO. 

TERMINAL 

YIELD 

(%) 

IGNITION 

TIME 
(msec ) 

105 

7 

0 

152 

14 

480 

153 

14’K 

121 

Lov/ 

Normal 

184 

17 

810 

23  ft/sec 

201 

26 

1524 

225 

34 

933 

197 

19 

500 

200 

203 

31 

800 

204 

42 

317 

229 

53 

1374 

230 

21 

24 

Medium 

Normal 

231 

24 

525 

251 

64 

775 

44  I'l/sec 

252 

38 

325 

254 

32 

533 

i  .8 

211 

12 

0 

217 

33 

1490 

1000 

Medium 

Normal 

262 

42 

900 

44  ft /sec 

264 

22 

21 

266 

14 

0 

28 8C 

13 

365 

25000 

Medium 

Normal 

289 

4 

166 

44  i'l/sec 

290 

4 

105 

114 

54 

74 

1  50 

35 

40 

200 

High 

Normal 

151 

46 

167 

195 

104 

292 

78  ft/sec 

226 

51 

283 

1000 

215 

20 

20 

216 

9 

0 

104 

6 

258 

Normal 

164 

4 

125 

Low 

165 

8 

325 

23  ft/sec 

Reversed 

103A 

39 

208 

116 

10 

18 

5 

200 

Normal 

160 

32 

67 

High 

161 

5 

0 

113 

52 

77 

78  ft /sec 

Reversed 

115 

Ifj 

93 

No  impulse  because  of  bad  timing. 


1-99 


URS  652--35 


AFRPL-TR-68-92 


LO^/LH^  V  CONFINEMENT-BY-THE-GROUND-SURFACE 
1/D:1.8,  Low  Velocity 


TEST  NO. 


PROPELLANT  VVT.  -200  LR 


IMPULSE 


TRA.CE 

CHARACTERISTICS 


REMARKS 


URS  652-35 


AFRPl,-TR-68-92 


URS  652-35 


AFRPL-TR-68-92 


1.0^/Ul^  V  CONFINEMENT- BY- THi::- GROUND- SURFACE 
Low  Velocity 


TEST  NO.  201  PROPELLANT  WT.  200  t.r 


STATION 

NUMBER 

PRESSURE 

_ 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

26.3 

26 

56.9 

12 

10 

2  _ 

125 

33.5 

37 

50.7 

35 

12,7 

IHgB 

6 

135 

- 

54,2 

38 

4 

12 

116 

8.8 

21 

51.7 

4,5 

BI^SSBl 

126 

12.5 

37 

25.5 

12 

3 

3 

136 

9.9 

25 

35.7 

37 

1 

3 

14 

117 

3.5 

24 

20.1 

35 

1 

127 

3.3 

21 

16.8 

27 

BB 

1 

137 

3.3 

21 

16.3 

26 

1 

14 

1 18 

- 

- 

- 

- 

hbhh 

9 

128 

1,3 

15 

11.1 

33 

1 

138 

1.5 

20 

11.2 

34 

4(5) 

1 

14 

119 

9 

129 

9 

139 

_ _ _ _ 

9 

TEST  NO.  225  PROPELLANT  WT.  LB 


STATION 

PRES 

.SURE 

1 

IMPULSE  ] 

TRACE 

CHARACTERISTICS 

NUMBER 

PSI 

%  YIELD 

PSI-IvlSEC 

%  YIELD 

SHAPE 

BASELINE 

REMARKS 

17.7 

14 

38.7 

22 

4(5) 

mam 

12 

13,4 

10 

37.3 

21 

4(5) 

BEES! 

11.0 

7.0 

41.1 

24 

5(4) 

^SB 

116 

5.4 

9.4 

23.8 

19 

4(5) 

mSSm 

12G 

6,5 

14 

27.2 

23 

1(4) 

136 

7.4 

16 

29.3 

27 

1(4) 

2 

117 

3.0 

18 

17,8 

29 

1(4) 

IHBBB 

2.8 

15 

16.7 

27 

msBm 

■BB 

3.4 

22 

17.3 

28 

1(4) 

118 

1,5 

21 

11,1 

33 

1(5) 

1 

128 

1.5 

21 

9.6 

27 

1(4) 

1 

138 

1.5 

19 

10.1 

30 

8 

1 

119 

0.9 

33 

7.6 

45 

8 

1 

129 

0,9 

31 

6.3 

35 

10 

1 

139 

0.9 

30 

5.9 

32 

1(4) 

1  1 

STATION 

NUMBER 


IMPULSE 


TRACE 

CHARACTERISTICS 


REMARKS 


%  YIELD  I  PS  I -MSEC  %  YIELD}  SHAPE  BASELINE 


UkS  652-35 


AFRPL-TR-68-92 


LO^/LHg  V  CONFINEMENT-BY-THE-GROUrJD-SURFACE 
L/'D:1,8,  Low  Velocity 


TEST  NO.  204  PROPELLANT  WT.  200  t.r 


STATION 

NU.MBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

29.7 

31 

79.7 

73 

mmm 

1 

125 

29.7 

31 

56.7 

42 

5 

2 

IR.'"^ 

21.4 

19 

55.7 

41 

4 

116 

10.9 

30 

4 

126 

12.1 

35 

BraS 

1(4) 

136 

11.6 

33 

45.5 

55 

1 

1 

117 

4.7 

42 

28.5 

59 

1 

1 

44 

26,  S 

52 

5(4) 

1 

137 

4o 

25.5 

50 

1 

118 

bB 

■■■■BB 

9 

128 

2.0 

40 

14.0 

48 

6 

I 

138 

1.9 

33 

13.4 

45 

1 

119 

Bb^hb 

9 

129 

9 

139 

9 

TEST  NO.  229  PROPELLANT  WT.  200  i.r 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS  I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

ilHuHi 

19.6 

17 

64.4 

52 

5 

2,3 

77.2 

112 

63.3 

51 

7,4 

2,3 

- 

- 

_ 

- 

- 

9 

9.0 

23 

27.5 

25 

4(5) 

2,3 

■Bl^H 

6.4 

12 

36.7 

38 

4 

2,3 

136 

7.1 

15 

31.2 

29 

4 

2 

117 

3.5 

24 

.20.3 

35 

2 

127 

3.5 

23 

21.4 

38 

4(5) 

2 

137 

4.2 

35 

21.0 

38 

4(5) 

1 

118 

1.7 

32 

10.7 

32 

4 

2 

128 

0.7 

- 

14.5 

50 

4 

2 

I  38 

1.9 

33 

12.8 

42 

4 

2 

119 

1.1 

57 

9.9 

65 

9.5.4 

1 

129 

1.1 

54 

7.9 

48 

S!@BBi 

139 

1.0 

48 

7.8 

47 

1(4) 

mmS 

URS  652-35 


LO^/LH^  V  CONFINEMENT-BY-IH 
L/D;1.8,  Medium  Ve 


I’EST  NO.  230  PROPELLANT  WT.  _200 


.STATION 

PRESSURE 

IMPULSE 

NUMBER 

PS  I 

F,  YIELD 

PS I -MSEC 

%  YIEU3 

1  15 

18.3 

15 

31.8 

16 

125 

00 

17 

29.0 

14 

135 

15.3 

12 

39.5 

23 

1  16 

5_^6 

10 

23.0 

18 

126 

8.0 

19 

21.2 

16 

136 

6.0 

11 

22.5 

18 

117 

_  2.2 

9.0 

13.8 

■w 

127 

11 

■iSi 

137 

IKIhS 

12 

13.3 

19 

118 

1.1 

11 

7.6 

19 

128 

1.3 

15 

7.8 

20 

138 

1.1 

11 

7.2 

18 

1 1  9 

0.6 

14 

.5.8 

31 

129 

0.8 

23. 

5.13 _ 

25 

139 

0.6 

13 

CO 

20 

TEST  NO.  231  PROPELLANT  UT. 


STATION 

PRESSURE 

IMPULSE 

NUMBER 

PS  I 

mm 

PS I -MSEC 

115 

24.3 

1 

23 

34.  V 

.18 

125 

19.0 

17 

40.2 

23 

135 

13.3 

9.6 

39.0 

22 

116 

7.3 

16 

23.3 

19 

126 

11.8 

34 

25.4 

21 

6.9 

14 

26.2 

23 

2.6 

13 

11.1 

15 

2,9 

17 

13.4 

19 

137 

3.1 

19 

15.6 

24 

118 

_ 1..3,. 

15 

9,3 

26 

128 

- 

■■■■■■ 

- 

138 

1.3 

15 

25 

119 

0.6 

14 

30 

129 

0.8 

25 

BS 

24 

139 

0.7 

20 

5.4 

28 

AFRPL-TR-68-92 


E-GROUND- SURFACE 
Tocity 


■  LB 


TRACE 

CUAiaC'lERISTICS 

REMARKS 

SHAPE 

BASELINE 

2 

1 

r4 

BBl 

hs 

1 

1 

8 

1 

masm 

1 

10,11,4 

1 

1 

1 

1(4) 

1 

4.5 

1 

5 

1 

lO.ll.'l 

1 

4(5) 

1 

-LB 


TRICE 

CHARAC'lERISTICS 

REMARKS 

1 

SHAPE 

BASELINE 

2,3 

3 

1 

4(5) 

MM 

- 

12 

rarai 

1 

■BMHH 

2.3 

- 

ran 

2 

1 

1 

5(4) 

2,3 

- 

- 

9 

4(8) 

2,3 

_ 

.9. _ 

1 

10 

4 


URS  652-35 


AFRPL-TR-68-92 


LO^/LH^  V  CONFINEMENT-BY-TIffi-GROUND-SURFACE 
L/D:1.8,  Medium  Velocity 


TEST  NO.  251  PROPELLAl^T  WT.  .,,2QQ.  LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARAC'TERISTICS 

REMARKS 

PS  I 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

50.3 

64 

96.0 

101 

4 

2 

125 

28,9 

— 

61.3 

48 

4 

1 

135 

- 

BIB 

49,9 

33 

1 

116 

HB 

47.5 

59 

m&m 

1 

1  26 

wmm 

■BM 

45.0 

53 

WEcsm 

1 

136 

11.7 

46.6 

57 

4 

1 

1  17 

5.0 

SB 

27.4 

56 

4 

1 

127 

3.3 

21 

25.6 

50 

mBsm 

1 

137 

10,5 

3 

IIH 

2.2 

48 

17.2 

66 

1(5) 

1 

128 

1.9 

36 

1.5.2 

54 

1(4) 

1 

138 

- 

- 

9 

119 

1.1 

10.8 

73 

5(4) 

1 

129 

1.1 

56 

10.0 

67 

10,4 

1 

139 

1.2 

60 

10.0 

67 

4 

1 

_ 1 

TEST  NO.  252  PROPEl.LANT  WT .  .  -ilP _ LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHA  RACIER IS TICS 

REMARKS 

PS  I 

1  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

25.6 

25 

53.1 

37 

1 

2 

125 

23.6 

23 

43.4 

26 

msmi 

1 

135 

27.2 

27 

44,5 

27 

4 

1 

116 

9,4 

25 

33.7 

33 

4 

2 

9.0 

22 

37.8 

40 

4 

2 

10.5 

29 

39.3 

43 

4 

2 

117 

_ 3^9  - 

29 

19.5 

34 

4(5) 

1 

127 

3.5 

24 

19.7 

34 

4(5) 

1 

137 

_ 4.2 

35 

19.9 

35 

10,4 

1 

118 

_ Iu.9 

35 

12.3 

39 

4(5) 

I 

128 

1.6 

24 

10.3 

31 

1 

138 

- 

- 

- 

- 

- 

9 

119 

0.9 

34 

7.0 

41 

1(4) 

1 

129 

36 

_ 6^8 

39 

10(4) 

1 

139 

_ LvP— 

38 

6.8 

39 

4(5) 

I 

URS  652-35 


AFRPL-TR-68-92 


LO^/LHg  V  CONFINEMENT- BY- THE-GROITND- SURFACE 


Lv/D;1.8,  Low  Velocity 


URS  652-35 


AFRPL-TR-68-92 


LO^/LH^  V  CONFINEMENT-BY-THK-GROUND-SURFACE 
L/D:1.8,  Medium  Velocity 


TEST  NO.  211  PROPELLANT  WT.  LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CRARACl'ERISTIC.S 

REMARKS 

PS  I 

%  YIELD 

PSI'MSEC 

%  YIELD 

SHAPE 

BASELINE 

H5 

23.2 

4.3 

76.0 

14 

4(5) 

3 

125 

32.1 

7.1 

63.3 

10 

1(5) 

1 

135 

23.6 

4.5 

95.3 

20 

11,8 

16 

1  16 

8.8 

4.3 

46.9 

12 

CO 

L 

16 

126 

9.3 

4.7 

.53.7 

15 

00 

2,3 

16 

136 

7.9 

3.6 

53.3 

15 

8 

2,3 

16 

117 

3.4 

4.0 

28.5 

12 

8,3 

2 

127 

3.1 

3.7 

26.1 

10 

8 

2,3 

16 

137 

4.2 

6.6 

33.1 

15 

1 

3 

118 

2.4 

9.7 

21,3 

18 

8 

2 

128 

1.8 

6.6 

20,  4 

17 

8 

1 

138 

1.6 

4.4 

19.9 

16 

4,5 

2 

119 

1 

9 

129 

9 

139 

9 

TEST  NO.  217  PROPELLANT  WT.  4£ii2_LB 


STATION 

NUMBER 

PRESSURE 

impuli/e 

TRACE 

CHARACIERISTICS 

REMARKS 

PSI 

YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

1X5 

189 

69 

293 

140 

4(7) 

3 

125 

- 

- 

- 

- 

4(7) 

1 

135 

36.5 

8.4 

109 

26 

4(5) 

1 

1 16 

* 

« 

- 

- 

4(7) 

1 

126 

- 

- 

- 

- 

4(7) 

1 

136 

23,6 

18 

1  57 

53 

4(5) 

3 

1  17 

4.8 

8.5 

- 

- 

4 

2,3 

127 

4.0 

6.3 

57.2 

35 

4 

2,3 

137 

11.3 

36 

58.9 

37 

4 

2 

3 

118 

- 

- 

- 

8,4 

1 

128 

1,4 

3,4 

35.3 

37 

4 

3 

12 

138 

3.1 

20 

32.2 

37 

4(5) 

3 

— BMI 

1.5 

21 

23.0 

45 

4.5,8 

3 

1.8 

31 

21.0 

40 

4(5) 

3 

i  139 

1,5 

20 

21 . 7 

_ 

3 

1-108 


URS  652-35 


AFRPL-TR-68-92 


LO  /LH  V  CONFINKMENT-BY-THE-GROUND-SURFACE 
L/D;l,8,  Medium  Velocity 


TEST  NO. 

O'T'A  T  r 


PROPELLANT  WT.  1000  LB 


PRESSURE 


IMPULSE 


TRACE 

t  A  f-v  A  T  OCT 


I'EST  NO.  264 


PR  O PE L LANT  WT .  1000  LB 


URS  652-35 


AIi’RPL-TR-63-92 


LO^/LH^  V  CONFINEMENT- BY- THE-GROUND-SURPACE 


URS  652-35 


AFRPL-TR-68-92 


LO  /LH  V  CONFIKEMENT-BV-THE-GROUND-SURFACE 
2  2 

L/D:1.8,  Medium  Velocity 


TfST  N0.^288C^^  PROPELLANT  WT.  ?S22P_LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PSI-MSEC 

1 

%  YIELD 

SHAPE 

BASELINE 

117 

40 

9.8 

I4l 

6.4 

5 

1 

127 

35 

8.4 

211 

13 

5 

1 

137 

38 

8.9 

214 

13 

7,3 

1 

118 

15 

12 

128 

11 

4 

1 

128 

12 

9.0 

129 

11 

5 

1 

138 

14 

12 

148 

14 

3.4 

2 

119 

5.8 

13 

85 

12 

4 

1 

129 

5.8 

13 

91 

13 

4 

1 

139 

- 

- 

- 

- 

- 

1 

15,2 

110 

2.3 

10 

54 

14 

4,2,8 

1 

120 

2.1 

8.6 

46 

11 

5,2 

1 

130 

2.2 

9,7 

51 

13 

4,2 

1 

111 

1.0 

9.2 

30 

15 

4,7 

1 

121 

1.0 

9.8 

31 

15 

1  ,2 

1 

131 

1,2 

13 

33 

17 

7,2 

1 

TEST  NO. _ 289  PROPELLANT'  WT.  25QOQ  T.R 


STATION 

NUMBE.R 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS  I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

117 

16 

33 

0.6 

1 

15,2 

127 

16 

sus 

112 

4.3 

1 

137 

13 

2.0 

244 

16 

4.3 

1 

118 

5.8 

2, ,5 

70 

4.3 

1 

1 

128 

6.0 

2.8 

57 

3.2 

1 

2 

138 

6.9 

3.6 

74 

4.6 

3 

1 

119 

2.5 

42 

_ 4^4 

1 

miRHi 

2.3 

40 

Ba 

1 

2 

MiTii 

2.6 

2.9 

41 

■Em 

HiaiBBBB 

110 

1.2 

2.2 

26 

4.7 

4 

1 

120 

- 

- 

- 

- 

- 

9 

130 

1.2 

2.2 

4.8 

4 

1 

111 

0.6 

_ 

15 

5.4 

4,5 

1 

121 

- 

- 

- 

- 

- 

9 

131 

0,6 

3.1 

14 

5.0 

_ IxL.-. 

1 

URS  652-35 


AFRPL-TR-68-9;3 


LO2/LH.,  V  CONFINEMENI^BY-THE-GROUNB-SURFACE 
I/D:1.8,  Medium  Velocity 


TEST  NO.  280 _  PROPELLANl'  WT  25000  t.h 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

117 

13 

CO 

159 

7.9 

5 

2,15 

127 

15 

2.2 

115 

4.4 

1 

2.15 

137 

- 

- 

_ 

9 

118 

6.4 

3.0 

99 

7.3 

1 

2 

_ laa _ 

_ 1-6 

89 

_ 6-^2 _ 

.5 

2 

138 

_ _ 

3.1 

84 

4 

2 

_ US _ 

2.8 

48 

mmm 

8,4 

1 

hrrsih 

1.6 

--  >4 

4.4 

8 

2 

_ _ 

2.9 

55 

6  ,6 

4.3 

2 

110 

2.1 

_ 30-.. 

_ 6J2 _ 

4 

rt 

Ai 

_  120 

■nS 

1.4 

_ 2fi _ • _ _ 

7.5 

2 

_ ISO _ 

.  _  1*2 

2.5 

30 

5.9 

_ _ 

2 

.  D-R 

.1.7 

14 

5.2 

maam 

3 

0.5 

1.8 

IS 

5.6 

mSm 

_ 2>5 

.J1..7 

_ 12_ 

5-2 _ 

_ 2,.i 

_ L-_ 

1 

URS  652-35 


AIRPL-TR-68-92 


LO^/LH^  V  CONFINEMENT-BY-THE-GROUND-SURFACE 
Ij/Dil.S,  High  Velocity 


TEST  NO. 


PRESSURE 


PROPELLANT  WT.  _ 


IMPULSE 


TRACE 

CHARACTERISTICS 


REMARKS 


%  YIELD  PS I -MSEC  %  YIELD  SHAPE  BASELINE 


TEST  NO. 


PROPELLANT  WT.  T.R 


'<0 


\JRS  652-35 


AFRPL-TR-6S-92 


LO^/LK,^  V  CO^^FINT;^tENT-BY-THE-GROUND-SURFACE 
L,/l):1.8,  High  Velocity 


■^OO 

lEST  NO.  151  PROI’l-AAANT  Wl  .  _ T _ LB 


.s  i-.vriON 

NUMBER 

I’lU-iS 

SHRE 

I\II'lll.SE 

riuH  i  . 

niAK.u  iT:i: ; i  ic.8 

REMARKS 

I'SI 

VIKI.I) 

SIlAi  1. 

1  IAS  KLINE 

1  1  5 

22.  A 

20 

- 

- 

5(1) 

L 

1  25 

25 . 7 

25 

r.l.l 

52 

1(4) 

II.' 

1  3  5 

23.7 

23 

(iO.  2 

A7 

1  (7) 

o 

!  Hi 

11  .5 

- 

- 

■1(.7) 

1 

1  26 

11. S) 

3  i 

1 1.1 

55 

J  (1.)  - 

1 

1  36 

11.5 

33 

l.i.  7 

51 

1(4) 

1 

i  1  7 

A  .5 

38 

2'1  .  !i 

■18 

1 

127 

- 

- 

25.  t 

50 

4(5) 

1 

137 

- 

21.7 

47 

5(4  < 

l_..  . 

4 

1  1  8 

9 

1  28 

9 

1  38 

9 

1  1  9 

9 

1  29 

9 

139 

■■■■ 

9 

TIvST  NO.  195  I  1.'  I  ..,I..A.Vr  WT.  I.B 


STA'ltON 

NKMIiKR 

PRESSURE 

IMF'ULSK 

n;/\CK 

c:iLAl:.\  , ERl  S  I'ICS 

llEMARKS 

I’SI 

YIELD 

1  -MSEC 

YIELD 

SIWPE 

llftSELINE 

4  2.2 

rn) 

WBBM 

8U 

1 

1 

59.4 

82 

1 

2 

1  3  5 

45.3 

.)  1 

4 

2 

1  16 

13. 1 

Sti  .  0 

79 

4 

1 

13.2  1 

41 

18.9 

6  1 

1 

1 

12.0 

36 

'o  7  .  7 

^  ---  ■ 

HB 

(l  , 

_ 

3'!.  9 

BraB 

1 

L 

1  27 

.5 . 0 

46 

Si  .8 

69 

4 . 6 

1 

137 

5 .  O 

_ _ 

30.1 

64 

4 

1 

- 

- 

- 

- 

.3.2 

110 

24,6 

Ul'l 

1 

1  3.S 

■}  _  9 

Si; 

2  1.7 

1  1  1 

...  J.U’^  .. 

1 

1  1  9 

9 

129 

L 

9 

139 

._  . 

9 

URS  652-35 


AFRPL-TR-68-92 


LO  /LH  V  CONFINEMENT-BY-THE-GROUND-SURFACE 
2  2 

1«/D;1.8,  High  Velocity 


URS  652-35 


AFRPL-TR-68-92 


LO^/LHg  V  CONFINEMENT- BY- THK-GROUND-SURFACE 
LyD:1.8,  High  Velocity 


iKST  NO.  215 _  PROPELRANT  WT.  1000  r.R 


f„ 


■STATION 

NUMBER 

INiESSURE 

IMP URS E 

TRACE 

CUAIi.AC'JT:RISTIC.S 

REMARKS 

PSl 

BBI 

PS  I- MS EC 

"■f.  VIERl) 

SHAPE 

BASERINE 

1  1  5 

16 

82.6 

lb 

1 

1 

123 

EiSi 

L_  13 

65.3 

11 

1(5) 

3 

■BBM 

i  -52 . 2 _ j 

lirail 

85.5 

17 

_  1131 

.  1 _ 

■IM 

mmm 

69.7 

23 

If  51 

1 

L _ 9.3  J 

72.9 

24 

11.5 

2,3 

136 

16 . 6 

mam 

mamm 

22 

1(8) 

1 

1  J  T 

'  3 . 4 

Bni 

1 _ liRdi _ J 

25 

1 

3 

127 

■4.7 

8.3 

26 

_ 

8,4 

2.3 

137 

5.8 

12 

4(5) 

2,3 

n  K 

2,5 

13 

26 . 9 

4(5) 

2 

12H 

2.5 

29.0 

4(5) 

3 

138 

2 . 2 

30.2 

30  1 

4(5) 

3 

119 

_ 

14 

IG.l 

26 

4  (5) 

3 

129 

IBQIIII 

13 

16.5 

27 

8 

1 

3 

1  139  1  1.2  ! 

12 

1  7.3 

30  1 

8,  (4) 

1 

TEST  NO.  216  PROPERLANT  WT.  1000  T.n 


.STATION 

NUIUIER 

PRESSURE 

IMPULSE 

_ 

TRACE 

CHARACTERISTICS 

REMir.KS 

PSI 

PS  I -MSEC 

YIELD 

SHAPE 

BASELINE 

1  15 

28.4 

58.2 

1(8) 

1 

26 . 5 

57.4 

Mm 

1(8) 

3 

SB 

27,8 

.5.7 

46 . 0 

mm 

1 

1 

1  16 

11.6 

6.7 

31.6 

6.9 

4(8) 

1 

1  26 

8.9 

1,3 

41 . 9 

9,4 

11(8) 

1 

1  36 

i^Si 

■KKH 

42.8 

10 

m^m 

1  1  1 

■MM 

27.8 

12 

127 

Eft5 

■mi 

31.1 

11 

8(4) 

1 

137 

4.0 

6.1 

33.8 

15 

4 

1 

1  18 

1.8 

6.5 

I  H.3 

14 

8(4) 

1 

128 

1.6 

4.7 

16.8 

13 

4(8) 

1 

138 

1  .  5 

3.9 

15.2 

11 

4 

1 

1  1  9 

- 

- 

_ 

- 

9 

1 

2 

1  2  9 

0.9 

6,0 

O 

14 

8 

1 

139 

0,7 

3.4 

40.1 

13 

8 

1 

URS  652-35 


AFRPL-TR-68-92 


LO^/LHg  V  CONFINEMENT-BY-‘IHE-GROUND-SURFACE 
Iv'D:5.1,  Low  Velocity 


TEST  NO. _ 104 _  PROPELLANT  WT.  _22£_LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

8.5 

4.5 

16.6 

5.3 

(5) 

1 

8 

125 

9.2 

5.4 

16.4 

5.3 

1 

2 

8 

135 

9.9 

5.9 

17.3 

5.7 

1 

2(3) 

8,6 

116 

4.3 

6.2 

12.2 

6.9 

1 

1 

8 

126 

-  ■  4.1 

_  .  5.6 

13.1 

7.6 

1 

1 

8 

136 

3.8 

4.9 

12-4 

7.,0 

1 

1 

8 

117 

- 

- 

- 

11 

3 

8.6 

127 

.  1.8 

5.6 

6.6 

6.7 

1 

1 

8 

137 

1.6 

4,2 

6.0 

5.9 

1 

1 

8.4 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

TEST  NO.  164  PROPELLANT  WT.  .  r.R 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

6,7 

3.0 

15.0 

4.6 

wmm 

1 

125 

5.5 

2,2 

15.3 

4.8 

1 

135 

-  . 

- 

- 

- 

3,11 

2 

3 

2.8 

2.7 

9.2 

4.6 

BBB 

1 

2,5 

2.0 

9,6 

4.8 

1 

136 

2,7 

2.6 

9.1 

4.5 

1(11) 

1 

117 

- 

- 

- 

- 

9 

127 

- 

- 

- 

- 

- 

9 

137 

1.4 

3.1 

5.1 

4,6 

1 

1 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

UPvS  652-35 


AFRPL.-TR-6  8-92 


LO^/LH^  V  COIOINEMENT-BY-IHE-GROUND-SURFACE 
tv^D;5j  Low  Velocity 


TEST  NO.  165  PROPELLANT  WT.  ^^9  _  T.R 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARAC'l'ERISTICS 

! 

REMARKS 

PS  I 

VIEU) 

PS  I -MSEC 

%  YIEIX) 

SH/IPE 

BASELINE 

1  1  5 

10.7 

6 .  (> 

23.7 

9.7 

41^.,  _ 

1 

123 

11,0 

7.1 

25.4 

11 

1(5) 

1 

133 

- 

- 

- 

- 

3 

2 

3 

IKi 

T.T 

6.4  j 

13.4 

9.9 

1 

1 

12(i 

4.4 

6.3  ^ 

14.8 

8.9 

1 

1 

13() 

4.8 

7.4 

17.4 

12 

11(5) 

1 

117 

2.0 

7,1 

8.2 

9.2 

_I _ 

1 

1  27 

2.1 

8,4 

8.5 

9.6 

4(5) 

1 

137 

2.1 

8.0 

8.7 

10 

4(5) 

1 

118 

'i) 

128 

9 

138 

!  ) 

119 

1  29 

9 

1  39 

_ _ 

I 


URS  652-35 


AFRPL-TR-68-92 


■ 


LO^/LH^  V  CONFINEMENT-BY-TIffi-GROUND-SURFACE 
h/D:5,  Low  Velocity,  Reversed  Propellant  Orientation 


TEST  NO.  .1.03A  PROPELLANT  WT.  -200 — lb 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PSi 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

18.9 

16 

58.7 

44 

4 

1 

125 

23.0 

22 

62.8 

51 

3,12 

2 

3 

135 

23.5 

22 

60.4 

44 

3 

2 

3 

116 

11.1 

31 

43.6 

51 

1(12) 

1 

126 

o 

1 

30 

44.7 

53 

1 

1 

136 

10.7 

30 

37.3 

40 

9,3 

1 

117 

6 

127 

4.0 

30 

26.4 

52 

10 

2 

137 

3.8 

28 

23.6 

45 

10 

1 

11« 

9 

128 

9 

138 

_ 

- 1 

9 

139 


£ 

9 


LOg/LHg  V  OONFINEMENT-BY-IHE-GHOUND-SURFACE 
I*/D:5,  High  Velocity 


TEST  NO. 


PROPELLANT  WT. 


1-120 


URS  652-35 

AFRPL-TR-68-92 

LO^/LH^  V  CONFIJffiMENT-BV--n£E-GROUND-SURFACE 

L</D:5,  High  Velocity 

TEST  NO.  161 

PROPELLANT  WT.  200 

STATION 

NUMBER 


PRESSURE 


IMPULSE 


TRACE 

CHARACTERISTICS 


t  YIELUjPSI-MSEC  %  YIELD  SHAPE  BASELINE 


4.3  16.5 


3(5)10 


REMARKS 


1-1  21 


URS  652-35 


AFRPL-TR-68-92 


LO^/LH^  V  CONFINEMENT-BY-THE-GROUND-SURFACE 
)VD:5,  High  Vt-ioclty,  Reversed  Propellant  Orientation 


TEST  NO. 


PROPELLANT  VVT, 


STATION 

NUMBER 


PRESSURE 


imniLSE 


TliACE 

CiLlRACT’ER  I STICS 


REMARKS 


1  YIELD |PSI-MSEC  1  %  YIELD  I  SHAPE  BASELINE 


URS  652-35 


AFRPL~TR-68-92 


GROUP  9 

LO  /LH  CONFINEMENT-BY-THE-GROUND-SURFACE  -  HORIZONTAL  TESTS 
(All  tests  200-lb  Propellant  Weight) 


PROPELLANT 

'lYPE 

VELOCITY 

RANGE* 

PROPELLANT 

ORIENTATION 

TEST 

NO. 

TERMINAL 

YIELD 

(%) 

1ST  PROP. 

TO 

2ND  PROP. 

2ND  PROP. 
TO 

IGNITION 

131 

6 

441 

125 

132 

5 

0 

0 

133A 

6 

289 

286 

Normal 

185 

8 

469 

0 

23  ft/sec 

186 

9 

597 

61 

LO^/LH^ 

223 

18 

708 

157 

224 

16 

621 

399 

183 

15 

448 

0 

High 

Normal 

196 

17 

639 

77 

78  ft/sec 

228 

34 

560 

42 

253 

57 

561 

108 

Velocity  shown  for  top  propellant  only.  Bottom  propellant  velocity  ''12  ft/sec 
lor  all  tests. 


1-123 


URS  652-35 


AFRPL-TR-68-‘92 


LO^/LH^  H  CONFINEMENT-B^-THE-GROUND-SURFACE 
Ij/D;1.S,  Low  Velocity 


TEST  NO.  1.31  PROPELLANT  VVT.  200  t.R 


STATION 

NUMBER 

PRESSURE 

IfAPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

7.4 

3.6 

20.1 

1(4) 

2 

125 

7.2 

3.4 

19.8 

7.2 

1(10) 

2 

135 

7,5 

3.7 

17.7 

6.0 

1(4) 

2 

116 

4.0 

5.2 

13  .0 

7.6 

1(5) 

1 

126 

3.7 

4.4 

13.0 

7.6 

1(4) 

2 

136 

4.6 

13.8 

8.4 

1(4) 

2 

117 

5.5 

6.7 

6.8 

1(5) 

1 

127 

flBDIi 

5.1 

7.2 

7.8 

1 

137 

mmBm 

7.0 

misiii 

1 

4 

118 

HHIlj 

BSi 

mmm 

9 

128 

9 

138 

9 

119 

■■mu 

■^miH 

imHu^B 

9 

1  29 

9 

139 

9 

TEST  NO.  132  PROPELLANT  WT.  _ 222_LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

8.4 

4.5 

18.5 

6.4 

5 

1 

125 

7.8 

4.0 

18.5 

6.4 

4 

1 

135 

8,6 

4.8 

- 

- 

4 

2 

3 

116 

3  ,7 

4.7 

11.1 

5.9 

1 

2 

126 

3.4 

3.8 

11.7 

6.5 

1 

1 

136 

3.2 

3.6 

11.5 

6.4 

1 

i 

117 

1.5 

4 . 2 

6.0 

5.8 

_ 119) _ 

1 

127 

1.6 

mmmm 

6.4 

6.4 

1 

137 

1.5 

■BSi 

5.9 

5.7 

1 

4 

118 

■■■ 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

1-124 


URS  652-35 


AFRPL-TR-68-92 


LO^/LHg  H  CONFINEMENT- B\-THE-GROUND-SURFACE 


L/D;1.8,  Low  Velocity 


TEST  NO. 


133A 


PROPELLANT  WT. 


200 


LB 


STATION 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

NUMBER 

PS  I 

%  YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

9.5 

5.5 

22.4 

8.7 

1(5) 

1 

125 

8.1 

4.2 

26.2 

11 

1 

1 

135 

HEKIH 

20,1 

7.3 

1(5) 

2 

3 

116 

3,8 

mam 

3  4.8 

9.0 

1  1 

1 

126 

4.0 

5,3 

16 . 0 

1C 

1 

1 

136 

3.7 

4.6 

16.3 

11 

1(5) 

1 

117 

1.5 

4.1 

7.3 

7.9 

1(4) 

1 

127 

- 

- 

- 

3(11) 

2 

3 

137 

- 

- 

7.9 

9.0 

1(4) 

1 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

9 

TEST  N0._ 

185 

PRnPKT,I.ANT  OT.  200 

LB 

STATION 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

rvmarks 

NUMBER 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

8.5 

4,6 

21.0 

7.9 

1  4(5) 

1 

125 

- 

- 

- 

- 

1 

1 

10 

135 

8.7 

4.7 

20.4 

7.6 

4(5) 

1 

116 

- 

- 

14.0 

8.5 

4(5) 

1 

126 

4.1 

5.6 

15.4 

9.7 

1(5) 

1 

136 

4.0 

5.5 

13.8 

8.4 

11(12) 

1 

117 

1 . 7 

5 . 5 

8.04 

9.0 

10(11) 

1 

127 

1.8 

5,8 

9.6 

12 

10(5) 

1 

137 

l.S 

5,6 

7.9 

9,0 

1(4) 

1 

118 

9 

128 

[■■■1 

\mmm 

9 

138 

E 

1 

1 

_ 

r 

9 

119 

\mmm 

IHHHH 

\mmm 

9 

129 

9 

139 

9 

URS  652-35 


AFRPL-TR-68-92 


'■<  LO^/LHg  H  CONFINEMENT-BY-THE-GROUND-SURFACE 

L/D:1.8,  Low  Velocity 


if- 

9i^'’ 


f. 


TEST  NO.  186  PROPELLANT  WT.  _200 _ lb 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

10.6 

6.6 

23.0 

9.0 

4 

1 

125 

11.3 

7.4 

23.6 

9.7 

1 

1 

135 

10.6 

6.7 

25.2 

11 

11(12) 

1 

116 

4.8 

7.  7 

16.0 

11 

1(11) 

1 

126 

4.7 

7.1 

15.1 

9.5 

1(5) 

1 

136 

4.8 

7.7 

16.1 

11 

11(12) 

1 

117 

2.1 

8.3 

8.4 

9,6 

10(5) 

1 

127 

2.2 

8.8 

8,4 

9.5 

10(5) 

1 

137 

2.1 

8.8 

9.0 

11 

1(5) 

1 

4 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

I 

9 

f-- 

m 


TEST  NO.  223  PROPELL.\NT  CT.  .800  t.r 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

7c  YIELD 

PS 1 -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

13.7 

9.8 

- 

- 

5 

2,3 

125 

15.3 

12 

26.0 

11 

11,5 

i 

135 

13.3 

9.6 

28.6 

13 

mam 

1 

5.2 

8.6 

- 

- 

2,3 

6.0 

11 

23.7 

19 

11,12 

2 

136 

5.3 

8.7 

22.6 

18 

1(5) 

2,3 

117 

2.3 

10 

- 

- 

5.8 

mamM 

127 

2.3 

10 

9.6 

12 

5,8 

137 

15 

6.8 

7.0 

9,8 

S8^SB 

- 

- 

- 

3 

2 

15 

6.6 

16 

1 

1 

138 

1.3 

14 

6.8 

17 

2 

119 

- 

- 

- 

imBHH 

2 

129 

0.7 

18 

4.4 

21 

2 

139 

0.6 

15 

3.6 

-  i 

1(4) 

2 

1-126 


URS  652-35 


AFRPL-TR-68-92 


LO^/LH^  ^  CXJNFINEMENT-BY-THE-GROUND-SURFACE 
L/D:1.8,  Low  Velocity 


TEST  NO.  224  PROPELLANT  WT.  _200  T.Tt 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

PSI-MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

wmm 

mm 

42.9 

26 

2 

125 

9.2 

28.6 

13 

BIS 

1 

135 

11.2 

19 

1(4) 

I 

116 

7,0 

15 

■SSKBi 

16 

12.4 

2,3 

126 

5.2 

.  8,4 

21.2 

16 

mmsm 

2.3 

136 

6.0 

12 

22.1 

17 

1 

117 

2 ,9 

17 

15.5 

24 

2.3 

127 

2.1 

8.3 

12.1 

16 

1 

137 

2.8 

16 

13.1 

19 

9 

3 

118 

1.3 

14 

6.9 

17 

1(5) 

1 

128 

- 

~ 

- 

- 

9 

1 

2 

138 

1.2 

14 

7.4 

19 

1(5) 

1 

119 

0.4 

6.2 

3.2 

13 

9 

1 

129 

0.6 

14 

4.1 

20 

■mEi 

139 

0.7 

22 

4.6 

23 

4(5) 

wgmm 

UES  652-35 


AFRPL-TR~68-92 


00  00 
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GROUP  10 

LO2/UH2  SPECIAL  TESTS 
(All  tests  200-lb  Propellant  Weight) 


TEST 

TYPE 

TARGET 

TYPE 

IMPACT 

VELOCITY 

(ft/sec) 

TEST 

NO. 

TERMINAL 

YIELD 

(%) 

IGNITION 

TIlVE 

(msec) 

High-Velocity- 

Flat 

Wall 

597 

079 

121 

- 

Impact 

Deep 

Hole 

569 

080 

163 

- 

Pool  Tests 
Horizontal- 

- 

** 

233 

109 

2182 

Horizontal 

- 

242 

107 

800 

Conf inement-by- 
the-Missile’^ 

- 

169 

15 

318 

(VDt  = 

173 

15 

56 

Scaled  S-IV. 

Bottom  propellant  0,  top  propellant  ~23  ft/sec. 


1-130 


URS  652-35 


AFRPL-TR-68-92 


iife'. 

..  s 


LO^/LHg  HICiH-VELCXIITY- IMPACT 
L/D;1.8,  B'lat  Wall 


V 


f 


"  'A* 

W] 

■  '* 

„  ,■  '■* 

“S' 

, 


TEST  NO, 


i2_ 


PROPELLANT  WT.  -200  T  ,R 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

9 

125 

9 

135 

SSB 

9 

116 

32.6 

97.5 

200 

12 

lf2') 

126 

16.9 

A5 _ 

63.1 

.  96 

12 

1 

136 

9 

117 

8.9 

113 

48.6 

147 

■IfniBi 

127 

69 

40.0 

104 

12 

1 

137 

5.3 

41 

32.7 

75 

12 

1 

118 

3.3 

113 

27.6 

133 

1 

2.3 

53 

27.8 

131 

1 

2.6 

62 

19.2 

70 

12 

1 

119 

-  1.8 

17.7 

146 

mama 

1 

129 

1.3 

mmm 

13.8 

91 

3 

1 

139 

1.4 

84 

12.8 

80 

1 

1-131 


■■  .«i'' 


URS  652-35 


AFRPL-TR-68-92 


LO^/LHg  HIGH-VELOCITY- IMPACT 
L/D;1.8,  Deep  Hole 


TEST  NO.  80  PROPELLANT  WT,  - LB 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRjlCE 

CHARACTERISTICS 

RKMYRKS 

PSI 

mm 

PS I -MSEC 

SHAPE 

BASELINE 

115 

9 

9 

9 

60 

250 

149.4 

371 

7 

1(2) 

1  2(i 

13.6 

34 

66.1 

112 

12 

1 

*  2'i 

mmm 

mmm 

BBS 

9 

i  1  / 

I'l  .3 

21-1 

iSB 

2 

1  2  7 

6.6 

65 

47.3 

139 

12 

1 

137 

.3  .  ') 

21 

31.4 

70 

12 

1 

1  1  8 

■1.6 

208 

35.8 

196 

7,5 

2 

1  28 

2 .6 

65 

33.6 

176 

5 

1  28 

■R9 

29 

16.1 

34 

12 

1 

.■nnH 

250 

23.5 

227 

10 

2 

1 .1 

86 

16.8 

125 

3 

wSm 

1  .2 

63 

13.5 

86 

10 

'MDBW 

I 


1-132 
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AFRPL“TR-68-92 


LO^/ CONF INEMENT- BY-  THE~MI  S S I LE 

Iv'D:1.8,  D  D  ;  0.083 
o  t 


TEST  NO.  169  PROPELLANT  WT  200  t.r 


STATION 

NmiBEi; 

PRESSURE 

IMPULSE 

TRACE 

CHARA.CTER1STICS 

REiWARKS 

PS  I 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

- 

_ 

- 

4 

2 

12.2 

8,4 

40 

23 

4(5) 

1 

13.5 

9.6 

- 

- 

11 

2 

3 

116 

7.3 

26.2 

1 

2 

3 

126 

hbbhh 

_ 

■bbhS 

10.4.8 

I 

136 

5.1  ^ 

8.4 

26,2 

23 

4(5) 

2 

117 

wmam 

8.7 

14.6 

2*> 

4 

2 

127 

mam 

- 

14.8 

22 

4(5) 

1 

137 

2.2 

9,4 

14.1 

21 

4 

2 

4 

118 

9 

128 

9 

138 

9 

119 

9 

129 

9 

139 

r:z:rr 

9 

TEST  NO.  173  P.ROPELIJ\NT  WT.  200  T.R 


STA-^ION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

r 

REMARKS 

PS  I 

'1,  YlEUl 

PS I -MSEC 

%  YIELD 

SHAPE 

BASELINE 

115 

- 

- 

34,4 

18 

4 

1 

125 

8.3 

4,5 

38.9 

22 

1(5) 

1 

13  5 

9,3 

5.4 

- 

- 

4 

2 

2 

116 

- 

- 

- 

- 

12 ,11 

1 

126 

BBl 

4.8 

26.4 

23 

1 

IBBBH 

1 

136 

mma 

4.9 

26.1 

23 

1(4) 

bhshh 

1 

1  17 

1.6 

4.6 

16.3 

?6 

1(8) 

127 

1.8 

5,8 

15.7 

24 

1(5) 

IH9li 

137 

1.9 

6.7 

14.4 

21 

1(5) 

4 

118 

9 

128 

.bhhhi 

■bbh 

bbhhi 

bbbBII 

9 

138 

9 

119 

9 

129 

9 

13S 

_ _ 

_ _ — 

_ i _ __J 

9 

URS  652-35 
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GROUP  11 

SPECIAL  TEST  (SCALED  TWO-STAGE  VEHICLE) 


CONFINEMENT-BY-THE-GROUND-SURFACE  VERTICAL  TEST 
L/D:  1.8  Medium  Velocity  (44  ft/sec)  Terminal  Yield  70% 


(1000- lb  LO  /RP-1 

IGNITION  TIME  544  msec 

200-lb  LO/LH 


STATION 

NUMBER 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

PS  I 

%  YIELD 

PS  I  -MSEC 

%  YIELD 

SHAPE 

BASELINE 

117 

127 

137 

118 

128 

138 

119 

129 

139 

110 

1.4 

68 

3 

1(2) 

120 

1.5 

77 

5 

1(2) 

130 

1.4 

71 

5 

1(2) 

ill 

0.6 

54 

10.4 

68 

3,7 

1 

121 

0.6 

53 

12,3 

87 

3  ,8 

1(2) 

131 

0.6 

71 

12.3 

87 

3,5 

1(2) 

URS  652-35 


AFRPL~TR-68-92 


Group  12 

CLOSE-IN  BLAST  DATA 


In  the  previous  subseclions,  1  through  11,  the  blast  data  fiom  the  five 

primary  gauge  distances  have  been  reported.  During  the  program  a  limited 

effort  was  expended  to  acquire  peak  overpressure  and  positive  phase  Impulse 

data  close  in  to  the  propellant  explosion.  The  gauge  distances  used  to 

♦ 

acquire  this  data  are  listed  below: 


Gauge  Number 


Distance 


2.75  ft  from  ground  zero  on  pad 

4.5  ft  from  ground  zero  on  pad 

6.5  ft  from  ground  zero  on  pad 

12.8  ft  directly  above  ground  zero  on  drop  tower 

12.8  ft  from  ground  zero  on  pad 

12.8  ft  from  ground  zero  on  pad 

12.8  ft  from  ground  zero  on  pad 

12.8  ft  from  ground  zero  on  pad 

23  ft  from  ground  zero  on  pad 

23  ft  from  ground  zero  on  pad 

37  ft  from  ground  zero  on  pad 


37  ft  from  ground  zero  on  pad 


■As  in  the  previous  subsections  the  gauge  numbers  are  coded  to  indicate: 
the  type  of  measurement,  first  digit,  i.e.,  1  =  side-on  pressure;  the 
gauge  line,  second  digit,  i.e.,  1  =  299°,  2  =  59°,  and  3  =  179°  and  the 
nominal  distance  (third  digit)  as  noted  in  the  list  above. 


1-1 36 


URS  652-35 


Group  2 

HYPERGOLIC  (AFRPL)  TESTS 


AFRPL-TR-68- 


0 

it 

■  4 

r 

■  i 


TEST  NO.  031 


PROPELLANT  WT. 


200  lb 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CilARACTF;RlSTICS 

REMARKS 

SHAPE 

Bi^lSELINE 

123 

- 

- 

3 

2 

114 

- 

- 

- 

- 

15 

124 

- 

- 

- 

- 

15 

133 

- 

- 

3 

2 

134 

2 

O 

3 

2 

NO.  032  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSUrtE 

(psi) 

IMPULSE 

(ps i-msec ) 

TRACE 

CHARACTERISTICS 

REMARKS 

SH.APE 

BASEL lEE 

121 

8 

10 

4 

1 

132 

4 

8 

3 

1 

113 

- 

- 

- 

- 

9 

123 

5 

8 

1 

1 

114 

2 

4 

3 

1 

124 

3 

3 

1 

2 

TEST  NO.  035  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

I  SHAPE 

BASELINE 

121 

3 

4 

9 

1 

132 

4 

5 

1 

1 

113 

4 

3 

9,11 

1 

123 

3 

3 

4,8 

1 

114 

- 

- 

- 

- 

9 

124 

2 

2 

4 

1 

URS  652-35 


AFRPL-TR-68-92 


HYPERGOLIC  (AFRPL)  TESTS 


#3 

i- 

<!» 

■  m 

0 


m. 


'  .if 


TEST  140.  019  PR3PEU.ANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

ElEMARKS 

SHAPE 

BASELINE 

121 

2,200 

154 

1 

I 

132 

1,660 

87 

I 

1 

113 

544 

85 

7 

1 

123 

- 

- 

12,5 

2 

114 

82 

58 

7 

1 

124 

65 

- 

3 

1 

TEST  NO.  _ 030 _  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(ps 1-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

1  ,800 

124 

11 

]. 

132 

1  ,100 

85 

7,4 

1 

113 

445 

85 

7 

1 

123 

- 

- 

- 

- 

9 

114 

90 

49 

12 

■HHHHII' 

124 

- 

- 

- 

9 

TEST  NO.  029  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

132 

70 

- 

10 

2 

113 

16 

- 

3 

2 

123 

24 

6 

11,5 

2 

114 

5 

11 

4,3 

2 

124 

3 

- 

3 

2 

1-138 


URS  652-35 
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HYPERGOLIC  (AFRPL)  TESTS 


TEST  NO.  036  PROPEILANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARAC'JTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

8 

12 

7,4 

1 

132 

7 

10 

4 

2 

113 

1 

5 

3.7.8 

1 

123 

4 

8 

4 

2 

114 

- 

- 

3 

2 

124 

2 

4 

12 

2 

TEST  NO.  033 


PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASEL  INI. 

121 

130 

98 

3.8 

1 

132 

48 

60 

3.8 

1  

113 

38 

37 

4 

123 

44 

50 

7,10 

1 

114 

16 

29 

wmamm 

1 

124 

24 

33 

7 

1 

TEST  NO.  037  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

2.600 

180 

1 

1 

132 

380 

28 

11,3 

1 

113 

- 

- 

- 

- 

9 

123 

- 

56 

3 

1 

114 

- 

- 

- 

- 

9 

124 

50 

42 

3,4 

1 

URS  652-35 


AFRPI.-TR-68- 


fh 


.,'»S 

~r...  ■. 


H- 

m 

m 


HYPERGOLIC  (AFRPL)  TESTS 


TEST  NO.  158 


PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARAC'njRlSTlOS 

REMA.RKS 

SHAPE 

;  i,INE 

121 

11 

11 

1(3) 

1 

132 

- 

- 

- 

113 

4 

6 

1 

123 

- 

- 

- 

114 

2 

3 

..  4,9_. 

1 

124 

2 

4 

4  9 

■  -  1 

1 

TEST  ro.  159  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(ps  j  ) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SH.APE 

BASELINE 

121 

- 

- 

- 

15 

132 

- 

- 

- 

- 

15 

113 

- 

- 

4,8 

1 

123 

4 

8 

4 

1 

114 

2 

5 

.  4,9 

1 

124 

2 

5 

4,9,10 

1 

TEST  NO.  189  PROPELLANT  WT.  1  ,000  l.B 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTF.RISTICS 

REMARKS 

SHAPE 

BASELINE 

114 

2 

18 

4 

1 

15 

124 

5 

16 

4 

2 

15 

— 

- 


M 

M 

■:W 


;0 


URS  652-35 


Group  3 

LO^/RP-l  CONFINEMENT -BY-THE-MISSILE  TESTS 


AFRPI,-'m-68-92 


TEST  NO.  042  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi--msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

- 

- 

132 

- 

- 

- 

- 

113 

560 

148 

6(2) 

1 

123 

410 

146 

1(2) 

2 

114 

180 

104 

12 

1 

124 

160 

117 

12(7) 

1 

TEST  NO.  058  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

... 

132 

- 

- 

1 

113 

- 

— EtSW 

1 

123 

- 

137 

1 

114 

- 

- 

12.3 

1 

124 

120 

86 

12(7) 

1 

s 


i 


) 


TEST  NO.  086  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

512 

* 

3 

132 

452 

100 

1(7) 

2 

113 

241 

111 

1(12) 

2 

123 

176 

99 

2 

114 

57 

52 

wmBsmim 

2 

124 

64 

46 

1(2) 

2 

URS  652-35 
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LO^/RP-l  CONFINEMENT -BY-THE -MISSILE  TESTS 


"W"-, 


0 

,r» 

'Ji 

"‘*1 

m 

'  C»t-  ' 

A. 


J:' 


.js. 


SPa 


TEST  NO,  044 


PROPELLANT  WT,  200  LB 


STATION 

PPEESURE 

IMPITLSE 

TRACE 

CHARACTERISTICS 

_ 

REMARKS 

NUMBER 

(psi) 

(psi-msec) 

SHAPE 

BASELINE 

121 

_ 

132 

- 

- 

- 

- 

113 

300 

124 

12(7) 

1 

133 

- 

135 

6(7) 

1 

114 

- 

- 

12(7) 

1 

134 

70 

58 

12(5,2) 

1 

PEST  NO.  _ g8?A  PROPELLANT  WT.  200 _  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(p.si-msec  ^ 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

132 

463 

95 

5(2) 

1 

113 

188 

74 

7 

2 

123 

189 

73 

1 

2 

114 

58 

62 

10(2) 

2 

124 

58 

46 

1(2) 

1,2 

TEST  NO.  095A  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi  ) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

aiSELINE 

121 

289 

143 

4,12 

2 

132 

480 

167 

12 

2 

113 

132 

102 

12,7,4 

2 

123 

150 

109 

1 

114 

64 

67 

IHESHHBI 

2 

124 

64 

54 

1 

1-142 


URS  652-35 


0-- 

*»■ 

'.iSm' 


LO^/RP-l  CONFINEMENT-BY -THE -MISSILE  TESTS 


TEST  NO. 


101 


PROPELLANT  WT. 


200 


LB 


TEST  NO. 


237 


PROPELLANT  WT. 


200 


LB 


m 

jl 


AFRPL- 111-68- 92 


STATION 

PRESSURE 

IMPL'LSE 

TRACE 

CHARACTERISTICS 

REMARKS 

fiJUMHKH 

(psi) 

(psi-msec) 

SHAPE 

BASELINE 

121 

560 

315 

12.7 

1 

132 

503 

171 

12 

2 

113 

237 

137 

12.3 

1 

123 

218 

147 

12.7 

1 

114 

75 

104 

12. 

2 

124 

- 

- 

10.7.3 

2 

STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

_ 

132 

216 

28 

7 

113 

283 

135 

7.12 

1 

123 

139 

72 

4 

1 

114 

73 

38 

7.11.12 

1 

124 

- 

50 

4 

1 

URS  652-35 


AFRPI,-TR-68- 


LO^/RP-I  confinement -by-thf -missile  tests 


TEST  NO.  239 


PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

P  PE  S  SURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

- 

- 

132 

362 

25 

7 

1 

113 

264 

167 

10 

1 

123 

182 

110 

4 

1 

114 

118 

- 

10,12 

2,3 

124 

103 

86 

7,12 

2,3 

TEST  NO.  174  PROPELLANT  WT,  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msac) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

480 

4.7 

1 

132 

293 

- 

11,4,7,12 

1 

113 

328 

197 

12.7.3 

1 

123 

- 

- 

10,4 

1 

114 

141 

106 

10.12,3 

1 

124 

128 

90 

12,3 

1 

TEST  NO.  240  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

characteristics 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

_ 

132 

608 

- 

7 

3 

113 

406 

191 

4 

3 

123 

189 

69 

4 

3 

114 

137 

122 

1 

2. 3 

124 

- 

56 

7,4.5 

2.3 

URS  652-35 


AFRPL-TR-6S- 


# 


-me 


dti- 


4 


If. 


i- 


'  m,-x 

■  m  ■ 


A. 


LO^/RP-l  CGNFINEMEm-BY-THE-MISSILE  TESTS 


TEST  ND.  192  _  PROPELLANT  WT.  1,000  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

132 

1  .065 

584 

4(2) 

2 

113 

255 

242 

4 

1 

123 

180 

206 

4.2,10 

2 

104 

41 

41 

10(11) 

2 

114 

93 

88 

1(4) 

2 

124 

93 

81 

4(11) 

3,2 

TEST  NO.  193  PROPELLANT  WT.  1,000  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SRAPE 

BA.SELINE 

132 

414 

343 

11 . 3 

1 

.  113 

ibibhhi 

HBBIIHIII 

4.7.3 

_  -.1 _ 

123 

- 

11.3 

1 

104 

BPll— 

94 

MBSSHli 

HHDHHHi 

HHHHBHIi 

114 

mSmmm 

100 

HHdQHli 

BHHHMI 

HiiiiiHiBHiii 

124 

103 

94 

_ _ 

1 

1 

TEST  NO.  209  PROPELLANT  WT.  i  .pop  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CRARACTERISncS 

REMARKS 

SHAPE 

BASELINE 

132 

836 

12.3 

1 

113 

340 

- 

12.7 

2 

123 

- 

- 

7,3 

3 

104 

- 

- 

- 

- 

114 

- 

- 

.12,3,4  .. 

2 

124 

139 

89 

--7,3 _ 

3 

URS  652-35 


AFRPL-TR-68- 


LO^/RP-l  CONFINEMENT -BY-THE-MISSILE  TESTS 


TEST  NO.  282  PPX)PFLLANT  WT.  25,000  LB 


STATION 

NUMBER 

FPESSURE 

(psi) 

IMPL’LSE 

(psi-msac) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

123 

_ 

- 

134 

1 .038 

813 

12.3 

1 

115 

369 

- 

2.4.7 

1 

125 

386 

855 

2,4,7 

1 

116 

160 

- 

4.2 

1 

126 

127 

533 

8.2 

1 

TEST  NO.  047  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

- 

_ 

132 

- 

- 

- 

- 

113 

- 

- 

12 

2 

123 

145 

80 

7(6) 

1 

114 

35 

- 

5(7) 

1 

124 

- 

33 

9(7,10) 

- 

TEST  NO.  049  PROPELLANT  WT.  _ 200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

_ 

132 

- 

- 

- 

- 

113 

290 

89 

12(3) 

1 

123 

200 

82 

4(5) 

1 

114 

- 

- 

■■  rr.irri 

1 

124 

68 

37 

12 

2 

UHS  652-35 


LO^/RP-l  CONFINEMENT -BY-THE-MISSILE  TESTS 


TEST  NO. 


PROPELLANT  WT.  200 


STATION 

NUMBER 


TEST  NO 


PPJISSURE 

(P55i) 


IMPLT.SE 

(psi-msec) 


TRACE 

CHARACTERISTICS 


SHAPE 


4(5) 


1(11) 


7(2) 


10(11) 


BASELINE 


2 


PROPELLANT  WT. 


STATION 

PRESSURE 

IMPULSE 

NUMBER 

(psl) 

(psi-msec) 

TRACE 

CHARACTERISTICS 


BASELINE 


10 


7(10) 


PROPELLANT  WT 


STATION 

PRESSURE 

NUMBER 

(psi) 

121 

356 

132 

221 

113 

79 

123 

99 

114 

25 

124 

24 

IMPULSE 

(psi-msec) 


TRACE 

CHARACTERISTICS 


SHAPE  BASELINE 


URS  652-35 


AFRPL-TR-5 


■■■  W  % 


URS  652-35 


AFRPL-TR-68-92 


4^ 


5 


g. 


m' 


0' 


l  ^SE-  ■■ 

\W._ 


Group  4 

LO^/RP-l  CONFINEMENT -BY -THE -GROUND-SURFACE  VERTICAL  TESTS 


TEST  NO.  096 


PROPELLANT  WT.  200  LB 


STATION 

PRESSURE 

I^^PLT.SE 

TRACE 

CHARACTERISTICS 

REMARKS 

NUMBER 

(psi) 

(psi-msec) 

SHAPE 

BASELINE 

121 

- 

- 

3 

3 

132 

246 

72 

12(4) 

1 

113 

129 

69 

1 

1 

123 

119 

61 

1 

1 

114 

59 

50 

1 

1 

134 

52 

44 

9 

1 

TEST  NO.  144  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

1,897 

- 

10(12,9) 

1 

132 

233 

- 

10(1) 

2 

113 

- 

- 

3 

- 

123 

216 

Ill 

1(12) 

1 

114 

49 

50 

1 

1 

124 

49 

54 

1 

2 

TEST  NO.  _ W2  PROPELLANT  WT.  200  LB 


STATION 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

NUMBER 

SHAPE 

BASELINE 

121 

- 

- 

- 

- 

9 

132 

- 

- 

3 

3 

6 

113 

- 

- 

7,3 

3 

6 

123 

- 

- 

12,3 

3 

6 

114 

56 

74 

10(12) 

1 

124 

58 

157 

1(2) 

1 

jt 


1-1 50 


iri 

Iff 


URS  652-35 


AFRPL-TR-68-92 


lo^/rp-i  confinement -by -the-ground-surface  vertical  tests 


TEST  NO. 


097 


PROPELLANT  WT. 


200 


LB 


UaS  652-35 


AFRPL-TR-68-92 


LO^/RP-1  CONFINEMENT -BY-THE -GROUND-SURFACE  VERTICAL  TESTS 


TEST  NO.  232 


PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURi: 

(psi) 

IMPLTiSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

— 

REMARKS 

SHAPE 

BASELINE 

132 

2,102 

mamm 

1 

113 

146 

- 

2(3) 

1 

123 

- 

- 

- 

- 

9 

104 

- 

88 

3 

1 

114 

33 

32 

5 

1 

124 

97 

20 

12(2) 

2 

TEST  NO.  249  PROPELLANT  WT.  200  LB 


STATION 

NUMBS R 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

132 

675 

- 

12 

3 

6 

113 

- 

- 

2(3) 

2 

123 

- 

- 

7(2) 

2 

104 

97 

93 

10(2) 

2 

114 

238 

97 

12 

1 

124 

: _ 

88 

10(4) 

1 

TEST  NO.  250  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

C psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

132 

426 

393 

5(4) 

2 

113 

397 

145 

1  (2) 

1 

123 

- 

- 

.  7,3 

1 

104 

86 

98 

1  2(5) 

2 

114 

159 

70 

1 

1 

124 

156 

81 

1 

f) 

1 


uRS  652-35  AFRPLi-TR-66-92 

L0„/RP-1  CONFINEMENT -BY-THE -GROUND-SURFACE  VERTICAL  TESTS 


TEST  NO. 


267 


PROPELLANT  WT. 


1,000  I.B 


J- 

STATION 

PREESURi: 

IMPLO-SE 

TRACE 

CHARACTERISTICS 

REMARKS 

NUMBER 

(psl) 

(psi-msec) 

SHAPE 

BASELINE 

■  # 

121 

- 

- 

- 

- 

9 

132 

585 

- 

7 

1 

113 

84 

- 

3 

3 

15 

123 

69 

561 

11 

1 

15 

W‘ 

M.' 

114 

188 

- 

3 

1 

124 

17 

244 

3 

3 

6 

'O' 

“S  TEST  NO.  268 

PROPELLANT  WT.  1 

000  LB 

' 

STATION 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

m 

NUMBilfK 

shape 

BASELINE 

§tat 

r, 

121 

- 

- 

- 

- 

9 

132 

- 

- 

3 

1 

■  i 

113 

TTs 

3 

3 

6 

'5. 

ns 

2^0 

752 

11,4 

1 

'  1#. 

ll4 

iniiiggmiin 

- 

10,7 

3 

6 

124 

337 

593 

7,3 

1 

■■•m  . 

“  -■  1 

"EST  NO.  284 

PROPELLANT  WT.  25 

,000  LB 

i 

#  . 

STATION 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

1 

REMARKS 

1 

1 

1 

S' 

NUMBER 

(psi) 

(psi-msec) 

SHAPE 

BASELINE 

? 

1 

j 

114 

271 

- 

11,5 

1 

15 

i 

115 

76 

- 

4 

1 

12 

: 

jir 

125 

64 

- 

8,4 

1 

12 

■ 

116 

35 

- 

5 

1 

126 

68 

- 

3,4,7 

'■■HH 

■■■■■ 

1— M 

..  ..r" 


1-154 


URS  652-35 


AFRPL-TR-68-92 


LO^/RP-1  CONFINEMENT -BY-THE-GROUND-SURFACE  VERTICAL  TESTS 


TEST  NO. 


PROPELLANT  WT. 


124 


TEST  NO. 


PROPELLANT  WT.  200  LB 


STATION 

PRESSURE 

NUMBER 

(psi) 

IMPULSE 

(psi-msec) 


TRACE 

CHARACTERISTICS 


TEST  NO. 


3(2) 


PROPELLANT  WT.  200  LB 


(: 

II 

1  ,T  - 

f  .V  ; 

i 

'( 

6  •' 

S'  ■ 

I 

• 

1  'ife;  ■'*' 

URS  6C2-35 


AFRPL-TR-68-92 


LO^/RP-l  CONFINEMENT -BY-THE-GROUND-SURFACE  VERTICAL  TESTS 


TEST  NO,  _ ^6  PROPELLANT  IVT.  200  LB 


STATION 

PRESSURE 

IMPULSE 

trace 

CHARACTERISTICS 

REMARKS 

NUMBER 

(psi) 

(psi-msec) 

SHAPE 

BASELINE 

121 

_ 

9 

132 

389 

72 

2 

2 

113 

213 

128 

11(2) 

1 

123 

87 

105 

2(7) 

1 

114 

74 

98 

—  imm 

124 

136 

74 

2 

TEST  NO. 

107 

PROPELLANT  WT.  200 

LB 

STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACT'ERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

1,801 

767 

9(10) 

i 

132 

- 

- 

- 

- 

9 

113 

- 

- 

3 

1 

123 

150 

69 

10 

3 

114 

43 

64 

11 

1 

124 

60 

64 

1(2) 

2 

TEST  NO.  142  PROPELLANT  WT.  200  LB 


STATION 

PRESSURE 

(psi) 

IMPULSE 

TRACE 

CHA1?ACTERI3TICS 

IWM'MS 

NUMBER 

(psi-msec) 

SHAPE 

BASELINE 

121 

618 

200 

7(2) 

132 

528 

116 

1  (12) 

113 

145 

95 

1(2) 

1 

123 

101 

67 

1(10) 

1 

114 

49 

39 

1(2) 

1 

124 

40 

37 

1 

1 

URS  652-35 


AFRPL-TR-68-92 


LO„/RP-i  CONFINEMENT -BY -THE-GROUND-SURFACE  'VERTICAL  TESTS 


TEST  NO, 


PRQPFLLAKT  WT. 


1,000  LB 


pressur; 

(psi) 


IMPULSE 

(psi-msec) 


TRACE 

1  CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

.  AJi,*.- 


UHS  652-35 


AFRPL~TR-68-92 


LO^/RP-l  CONFINEMENT -BY -THE -GROUND -SURFACE  VERTICAL  TESTS 


TEST  NO.  ].08  PROPELLANT  WT.  _ 200  LB 


STATION 

NUMBER 

PRESSURE 

(psl) 

IMPLTLSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

10.7 

3 

7 

132 

1,087 

- 

10(12) 

3 

7 

113 

124 

31 

10(3) 

1 

123 

125 

63 

10(2) 

2 

114 

60 

73 

2 

124 

63 

76 

1(12) 

2 

UilS  652-35 


Group  5 


AFRPL-TR-68-92 


LO^/RP-l  CONFINEMENT -BY-THE-GROUND-SURFACE  HORIZONTAL  TESTS 


TEST  NO.  121 


PROPELLANT  WT. 


PKESSURI 


IMPULSE 


TRACE 

CHARACTERISTICS 


REMARKS 


TEST  NO.  123 


PROPELLANT  WT. 


200  LB 


URS  652-35 


AFRPL-TR-68- 92 


f 

'  ■  L0„/RP-1  CONFINEMENT -BY-THE-GROUND-SURFACE  HORIZONTAL  TESTS 

#  2 


I? 

'■V'tF: 

-r 

■  »-■. 


i' 


s 

-M 

k 


'  a. 
,»!?- 


TEST  NO.  176  PROPFLLANT  WT.  200  LB 


STATION 

NUMBER 

rPJESSURE 

(psi) 

IMPLTiSE 

(psi-rasec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

854 

10(12) 

2 

132 

915 

- 

2(5) 

2 

113 

309 

254 

7(2) 

1 

123 

- 

- 

4 

1 

10 

114 

131 

123 

7(5) 

2 

124 

113 

131 

8(4) 

2 

lElST  NO.  177 


PROPELLANT  WT.  _ 200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

575 

300 

4 

2 

132 

355 

299 

4(3) 

1 

113 

231 

- 

10(12) 

1 

123 

244 

- 

4 

2 

114 

- 

68 

10(12) 

2 

124 

67 _ 

70 

1 

2 

TEST  NO.  155  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-rasec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

1,055 

642 

4(10) 

1 

132 

- 

- 

5(12) 

2 

113 

- 

- 

3 

1 

123 

494 

- 

10(12) 

1 

114 

140 

103 

10(7) 

2 

124 

113 

93 

2 

2 

USS  652-35 


AfkPL- TR-6  8-92 


LO^/RP-l  CONFINEMENT -BY-THE-GROttND-SURFACE  HORIZONTAL  TESTS 


TEST  NO. 


PROPELLANT  WT. 


STATION 

NUMBER 


PRESSURE 

(psi) 


IMPLTLSE 

(psi-msec) 


TRACE 

CHARACTERISTICS 


REMARKS 


SHAPE 


BASELINE 


TEST  NO.  125 


PROPELLANT  WT. 


200  LB 


URS  652-35 


AFRPL-'rR-68-92 


B 


% 

im 


•"k 


4 


LO„/LH  CONFINEMENT -BY-THE-GROUND-SURFACE  HORIZONTAL  TESTS 

A  ^ 


TEST  NO.  127 


PROPELLANT  WT.  200  LB 


STATION 

PRESSURi: 

IMPL’LSE 

TRACE 

CHARACTERISTICS 

REMARKS 

NUMBER 

(psi) 

(psi-msec) 

SHAPE 

BASELINE 

121 

- 

10.7 

3 

7 

132 

- 

- 

10.3 

2 

113 

302 

100 

1(12) 

2 

- 

- 

10,3 

1 

mrnss^m 

65 

88 

1 

2 

1  124 

75 

95 

1(12) 

2 

TEST  NO.  140  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

718 

225 

7(3) 

3 

132 

264 

37 

12(3) 

2 

113 

117 

56 

...12(4)  __ 

2 

123 

93 

72 

1 

1 

114 

45 

37 

1 

124 

44 

44 

1 

2 

TEST  NO.  _ ^9  PROPELLANT  WT.  200  LB 


STATION 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

JiliMUJiiH 

SHAPE 

BASELINE 

121 

.. 

- 

3 

1 

132 

721 

91 

_ 12(4) _ 

2 

113 

196 

88 

IBIgHHii 

123 

- 

- 

4 

1 

114 

42 

39 

1 

1 

124 

41 

42 

1 

MIHliHi 

-  .? 


1-164 


URS  652-35 


Groi:D  7 


AFRPL-TR-68-92 


LO^/LH^  CONFINEMENT -BY-THE-MISSILE  TESTS 


■ji 


TEST  NO. 


PROPELLANT  WT. 


STATION 

NUMBER 


PRESSURE 


IMPULSE 

(psi-msec) 


TRACE 

CHARACTERISTICS 


URS  652-35 


AFRPL-TR--68-92 


LO^/LH^  CONFINEMENT -BY-THE -MISSILE  TESTS 


TEST  NO.  053  PROPELLANT  WT.  200  LB 


STATION 

PPiSSURE 

IMPCIiSE 

TRACE 

CHARACTERISTICS 

REMARKS 

NUMBER 

(psi) 

(psi-msec) 

SHAPE 

BASELINE 

121 

— 

- 

9 

132 

- 

HHBiHiH 

o 

9 

113 

- 

- 

2 

9 

123 

- 

- 

BSS^B 

2 

5 

114 

- 

- 

11(2) 

2 

124 

- 

- 

11(4) 

2 

TEST  NO.  090  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

929 

294 

12(2) 

1 

132 

359 

132 

1(2) 

1 

113 

149 

139 

1(12) 

2 

123 

153 

183 

1 

1 

114 

47 

98 

1 

1 

134 

42 

76 

1(4) 

2 

TEST  NO. 

091 

propellant  WT.  200  LB 

STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

503 

264 

1(11) 

1 

132 

217 

88 

1(2) 

1 

113 

67 

77 

1 

1 

123 

63 

77 

1 

1 

114 

43 

60 

1(11) 

1 

124 

21 

44 

1(11) 

1 

URS  652-35 


AFRPL-TR-68-92 


URS  652-35 


AFRPL-TR-68-92 


LO^/LH^  CONFINEMENT -BY -THE'-MISSILE  TESTS 


TEST  NO.  167 _  PROPELiANT  WT.  133  LB 


STATION 

PRESSURi: 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

NUMBER 

(psi) 

(psi-msec) 

SHAPE 

BASELINE 

121 

973 

241 

12 

1 

132 

553 

229 

12 

1 

113 

171 

155 

4(7) 

2 

123 

127 

126 

1 

2 

114 

62 

72 

1(2) 

2 

124 

47 

71 

4(1) 

2 

TEST  NO.  172  PROPELLANT  WT.  133  LB 


— 

STATION 

NUMBER 

PRESSURE 

(psl  1 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

755 

2(4) 

3 

132 

474 

- 

1(12) 

3 

113 

- 

- 

- 

- 

9 

123 

191 

162 

10(1) 

1 

114 

72 

91 

4(2) 

1 

124 

116 

79 

12(6) 

2 

TEST  NO.  210  PROPELLANT  WT.  1,000  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(ps 1-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

132 

249 

141 

wmmm 

1 

113 

- 

- 

11 

2 

10 

123 

- 

- 

- 

2 

9 

104 

- 

- 

- 

- 

9 

114 

47 

148 

12 

2 

124 

35 

28 

11 

1 

URS  652-35 


AFRPL-TR-88- 


LO^/LH^  CONFINEMENT -BY-THE-MISPiUS  TESTS 


TEST  NO.  212  PtiOPEIJ^ANT  WT.  l.QQQ  LB 


STATION 

NUMBER 

PRESSURE 

(psl) 

IMPULSE 

{psi-iiisec) 

TRACE 

CHARACraRISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

- 

9 

132 

371 

125 

4 

1 

113 

- 

- 

- 

- 

9 

123 

158 

55 

1  1  1 

114 

38 

- 

11(2)  2 

124 

36 

17 

1(4)  5  2 

TEST  NO.  213  PROPELLANT  WT.  1,000  LB 


STATION 

NUMBER 

PRESSURE 

(psl) 

1 

IMPULSE 

(psl-msec) 

TRACE 

CHARACTERISTICS  | 

REMARKS 

SHAPE 

BASELINE 

132 

- 

10(2) 

3 

113 

353 

411 

4(2) 

2.3 

],23 

637 

189 

. 2  . 

104 

- 

- 

3 

2  ) 

114 

- 

6(2) 

2  1 

ihhhhmbi 

124 

194 

188 

1 

2 

r  n 

TEST  NO.  265  PROPEILANI'  WT.  1,000  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psl-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

132 

791 

86 

4 

1 

113 

- 

175 

4(9)  .. 

1 

123 

145 

373 

11 

2 

104 

31 

37 

11(1) 

1 

114 

55 

135 

1 

1 

124 

58 

66 

11(1) 

1 

URS  652-35 


AFRPI.,-TR-68-92 


TEST  NO.  277 


LO^/LH^  CONFINEMENT -BY-THE-MISSILE  TESTS 


PROPELLANT  WT.  25,000  lb 


STATION 

PRESSURE 

IMPULSE 

NUMBER 

(psi) 

(psi-msec) 

TRACE 

CHARACTKRiSTii  S 


REMARKS 


LO2/LH2  CONFINEMENT -BY-THE-MISSILE  TESTS 


TEST  NO.  052  PROPELLANT  WT.  2OO  LB 


STATION 

NUMBER 

PPJESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

9 

132 

- 

- 

- 

- 

9 

113 

- 

- 

4 

1 

123 

- 

- 

- 

- 

9 

114 

23 

30 

1 

1 

124 

17 

23 

1(2) 

1 

TEST  NO.  0  57  PROPELLANT  WT.  apn  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SRAPE 

BASELINE 

132 

11 

1 

15 

113 

- 

- 

11 

1 

15 

123 

- 

- 

10(7)  . 

2 

114 

- 

- 

11 

2 

124 

- 

7(10) 

2 

5 

134 

9 

11 

1 

1 

TEST  NO.  092 


PROPELLANT  WT.  2OO  LB 


STATION 

NUMBER 


PRESSURE 

(psi) 


IMPULSE 

(psi-msec) 


TRACE 

CHARACTERISTICS 


SHAPE 


BASELINE 


REMARKS 


132 

113 

123 

114 

124 


179/137 


81/ 


57/95 

48/ 

52/ 

38/94 

3/69 


11,12/11.4 

1/3 

1/3 

11,12/11,4 

11 ,12/12 


1^ 


17 


58/ 

26/23 

22/13 


2 _ 

1(2) 


17 

17 


URS  652-35 


AFRPL-TR-68-92 


LO^/LHg  CONFINEMENT -BY-THE-MISSILE  TESTS 


TEST  NO.  054 _  PROPFLLANT  WT.  200  LB 


STATION 

PRESSURE 

IMPL'LSE 

TRACE 

CHARACTERISTICS 

REMARKS 

NUMBER 

(psi) 

(ps i-msec) 

SHAPE 

BASELINE 

132 

- 

- 

12(11) 

1 

113 

- 

wamsssm 

1 

TTs  ~ 

- 

- 

- 

- 

9 

114 

- 

- 

11(1) 

1 

124 

13 

27 

11 

1 

134 

30 

36 

8 

1 

TEST  NO.  055 _  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(ps i-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

132 

9 

1 

15 

113 

" 

- 

11 

1 

15 

123 

- 

- 

8 

1 

15 

114 

- 

- 

11,8 

‘J 

124 

7 

10 

9(11) 

1 

134 

6 

11 

9 

1 

TEST  NO.  094  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(ps  i-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

829 

207 

1 

2 

132 

629 

176 

2 

113 

180 

148 

1(2) 

2 

123 

171 

133 

6(2) 

2 

114 

63 

78 

2(5) 

2 

124 

89 

79 

12(2) 

2 

URS  652-35 


AFRPL-TR-68-92 


URS  652-35 


AFRPL-TR-68-92 


LOg/LHg  CONFINEMENT -BY-THE~GROUND-SURFACE  VERTICAL  TESTS 


•'i. 


TEST  NO.  _ 1^4  PROPFLLANT  WT.  200  LB 


STATION 

NUMBER 

PP.ESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

1,021 

10(12) 

1 

132 

609 

212 

4.7 

2 

113 

171 

95 

1(12) 

2 

123 

- 

109 

11(10) 

1 

114 

- 

- 

5,4.3 

3 

124 

46 

- 

1(11) 

1 

TEST  NO.  201  PROPELLANT  WT.  200  ,  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

_ 

9 

132 

389 

4(12) 

3 

113 

- 

7,  3 

3 

123 

- 

3 

1 

114 

- 

10.6.3 

1 

124 

121 

■  ~  ■  ,1 

7,3 

3 

TEST  NO.  225  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

- 

- 

9.  . 

132 

- 

- 

1(7) 

1 

113 

224 

156 

1 

1 

123 

- 

- 

10,11 

3 

114 

41 

83 

4(2) 

1 

124 

- 

80 

8 

1 

1-175 


UEIS  652-35 


AFRPL-TR-68-92 


LO^/LH^  CONFINEMENT -BY-THE -GROUND-SURFACE  VERTICAL  TESTS 


TEST  NO.  197 


PROPELLANT  WT.  200  LB 


STATION 

PPiSSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

NUMBER 

(psi) 

(psi-msec) 

SHAPE 

BASELINE 

121 

- 

- 

- 

- 

9 

- 

- 

3 

2 

113 

341 

- 

12(3) 

1 

r^3 

138 

110 

10,4 

1 

114 

“ 

- 

3 

1 

124 

- 

- 

3 

2 

TEST  NO.  203 


PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

9 

132 

- 

- 

- 

9 

113 

148 

186 

10 

3 

123 

204 

~ 

11(1) 

1 

114 

40 

- 

10(4) 

2 

124 

66 

77 

11(2) 

1 

TEST  NO.  204  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

- 

- 

9 

132 

1,823 

657 

_ 12(4) _ 

1 

113 

486 

231 

■BEBGCni 

1 

123 

323 

- 

3(12) 

3 

114 

83 

- 

10(2) 

3 

124 

96 

136 

5(1) 

2 

URS  652-35 


AFRPL-TR-68-92 


LO  /LH 
2 


2 


CONFINEMENT -BY-THE -GROUND-SURFACE  VERTICAL  TESTS 


TEST  NO.  229  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PP.ESSURE 

(psi) 

IMPLTSE 

(ps i-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

- 

- 

9 

132 

570 

224 

4(5) 

1 

113 

61 

85 

5 

"  1 

123 

- 

- 

3 

1 

114 

31 

51 

1 

2 

124 

52 

78 

6(5,2) 

2 

TEST  NO.  230  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(ps i-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

_ 

_ 

« 

9 

132 

407 

84 

1 

2 

113 

226 

87 

1 

1 

123 

148 

143 

1 

1 

114 

67 

51 

1 

1 

124 

57 

43 

1(11) 

1 

TEST  NO.  231  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(ps i-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

- 

- 

9 

132 

419 

185 

4(12) 

1 

113 

- 

129 

8 

1 

123 

302 

- 

11(10,2) 

3 

114 

50 

44 

1 

1 

124 

69 

57 

1 

1 

URS  652-35 


AFRPL-TR-68- 


LO^/LK^  CONFINEMENT -BY-THE-GROUND-3URFACE  ■'VERTICAL  TESTS 


TEST  NO.  251 


PROPFULANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPLT.SE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

9 

132 

- 

391 

2(4) 

2 

113 

- 

- 

- 

3 

123 

_ 

- 

10.3 

3 

114 

421 

183 

124 

178 

- 

_ _ 

3 

■  _ 1 

TEST  NO.  252 


PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

- 

- 

9 

132 

377 

181 

4(5) 

2 

113 

- 

74 

10,3 

3 

123 

- 

- 

10,3 

3 

114 

44 

57 

1 

1 

124 

170 

69 

12(2) 

1 

TEST  NO.  254  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(ps i-rasec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

- 

- 

9 

132 

- 

110 

HEE&CTI 

2 

113 

- 

159 

4,5 

2 

123 

345 

214 

5(4) 

1 

114 

80 

65 

4(5) 

3 

124 

47 

61 

4(11,5) 

1 

URS  652-35 


AFRPL-TR-68-92 


LO2/LB2  confinem>.':nt-by-the-ground-surface  vertical  tests 


TEST  NO.  211  PROPFLLANT  WT.  1  ,QQO  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

- 

- 

9 

132 

563 

282 

1 

1 

113 

253 

108 

1 

1 

123 

141 

71 

10(11) 

I 

114 

86 

76 

1 

1 

124 

101 

139 

10(11) 

1 

TEST  NO.  217  PROPELLANT  WT.  1  .qqq  LB 


STATION  ! 
NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

— 

9 

132 

7.3 

3 

113 

254 

257 

5(4) 

1 

‘HHESSHH 

HHBHHI 

3.7 

3 

HHHHHBl 

3 

1 

1  124 

376  ! 

i  223 

4(12) 

1 

TEST  NO.  262  PROPELLANT  WT.  1  .QOQ _  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

- 

- 

9 

132 

2,076 

608 

7,3 

1 

113 

476 

228 

10(11) 

1 

123 

880 

398 

4(5) 

1 

114 

- 

371 

8,10,11 

1 

124 

808 

1  ,087 

4(5) 

1 

UHS  652-35 


AFRPL-TR-68- 


i' 

1 


■% 


s  ft; 


L0^/LH2  confinement -BY-THR-GROUNO-SliRFACE  VERTICAI;  TESTS 


TEST  NO.  264 


PROPFU.ANT  WT,  1,000  I.B 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psl-msec) 

TRACE 

CHARACTERISTICS 

! 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

- 

9 

132 

1,112 

335 

12,3 

1 

113 

281 

155 

5,4 

1 

123 

345 

178 

12,5,4 

1 

114 

177 

- 

4 

3 

124 

284 

328 

4,5,3 

1 

TEST  NO.  266  PROPEULANT  WT.  _ l  .  pop  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACl'ERtSTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

- 

- 

9 

132 

1,113 

254 

1 

1 

113 

248 

111 

1(5) 

1 

123 

252 

150 

^iinii 

1 

114 

88 

133 

■■tamp 

'HHKHHB 

mmmmm 

124 

379 

261 

wmaam 

. 1  - 

. J 

TEST  NO.  288C 

PROPELLANT  WT.  25. 

000  LB 

STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psl-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

114 

- 

_ 

10.4 

1 

115 

wmEsmm 

718 

7.5 

125 

269 

- 

7,4 

116 

139 

- 

4.2 

HHOHAI' 

126 

150 

363 

4.2 

rnmmm 

HHHHH 

’■HHBHIVmHH'' 

URS  652-35 


AFRPL-TB-68-92 


LO  /LH  CONFINEMENT -BY-THE -GROUND-SURFACE  VERTICAL  TESTS 
2  2 


TEST  NO.  289  PROPELLANT  WT.  25,000  LB 


STATION 

NUMBER 

PRElSSURI: 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SIIAPE 

BASELINE 

114 

208 

3 

115 

74/07 

493 

1 

1 

125 

115 

- 

12,3 

3 

6 

116 

- 

- 

9 

126 

97 

303 

4.10 

1 

■ 

TEST  NO.  290  PROPELLANT  WT.  25,000  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

114 

385 

284 

12,8 

3 

115 

185 

430 

10,12,7 

3 

1 

125 

BBESHHi 

- 

3 

3 

116 

mmmm 

- 

3 

1 

9 

126 

96 

262 

3 

1 

_ 

HPHHIP 

flHHBHi 

■HHHI 

TEST  NO,  114  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

shape 

BASELINE 

121 

894 

10(9) 

2 

132 

1,238 

84 

HTIIIW 

1 

113 

181 

122 

1 

2 

123 

208 

116 

10(8) 

1 

114 

84 

113 

1(2) 

1 

124 

88 

84 

1 

2 

URS  652-35 


AFRPL-TR-68-92 


hO^/Ui^  CONFINEMENT -BY-THE-GROUND-SURFACE  VERTICAL  TESTS 


TEST  NO.  130  PROPFLLANT  WT,.  200  LB 


STATION 

NUMBER 

PRESSURI; 

(  ps  i  ) 

IMPLTSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

— 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

10 

3 

132 

- 

- 

10 

O 

113 

205 

- 

1(2) 

l) 

123 

156 

134 

10 

1 

114 

90 

86 

1 

2 

12 

65 

86 

1 

2 

TEST  NO.  151  PROPELLANT  WT.  200  LB 


STATION 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMAUKS 

NUI.'IBER 

(psi  J 

(psi-msec) 

SHAPE 

BASELINE 

944 

500 

2(10) 

1 

SiraBi 

778 

_ 

1(12) 

3 

113 

322 

- 

7(10) 

2 

123 

318 

233 

1(12) 

2 

114 

100 

99 

10(2) 

2 

124 

- 

- 

5(2.) 

2 

TEST  NO.  195 

PROPELLANT  WT. 

200  LB 

STATION 

PRESSURE 

IMPULSE 

TRACE 

CHARACTERISTICS 

REMARKS 

miAffiER 

(psi) 

(psi-msec) 

SHAPE 

BASELINE 

121 

— 

- 

- 

9 

132 

399 

wammm 

1 

362 

1  35 

mamm 

■HuHIBl 

'■HHHHII 

361 

132 

12(4) 

1 

lillBnrtnBBi 

ihhehhi 

— EBB1 

2 

1  124 

- 

- 

■rain 

1 

URS  652-35 


AFRPL-TR-68-92 


LOg/LH^  CONFINEMENT -BY-THE-GROUND-SURFACE  VERTICAL  TESTS 


TEST  ND.  104  PROPFLLANT  WT.  200  LB 


STATION 

NUMBER 

PPJiESURE 

(pai) 

IMPLT,5E 

(ps i-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

!  , 

SHAPE 

BASELINE 

121 

203 

68 

10.11 

2 

132 

110 

44 

10.11 

1 

113 

- 

- 

10.4.8 

1 

123 

- 

10.4.8 

1 

15 

114 

32 

34 

1.9 

2 

124 

- 

17 

_ 

1 

TEST  NO.  164  PROPELLANT  WT.  200  LB 

STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(ps?.-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

i 

SHAPE 

BA.-,TLINE 

121 

- 

- 

7 

I 

1.5 

132 

198 

35 

4,7,11 

1 

113 

83 

23 

_ 4^11,.. 

1 

123 

42 

37 

mmamm 

HHDHHH 

114 

20 

27 

flHuKBBI 

HHnHBH 

HHBBHHI 

124 

12 

31 

11,5 

1 

TEST  NO.  1G5  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-rasec) 

TRACE 

CHARAC'IERISTICS 

_ 

REMARKS 

SHAPE 

BISELINE 

121 

523 

209 

■wanwi 

1 

132 

599 

182 

1 

113 

115 

53 

4,7 

1 

123 

48 

55 

4,5 

1 

114 

37 

34 

1,.2 

124 

23 

33 

4,2 

1 
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LO^/LH^  CONFINEMENT -BY-THE~GROUND-SURFACE  VERTICAL  TESTS 


TEST  NO.  103A  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACT’ERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

544 

241 

1(12) 

2 

132 

- 

- 

8.4.3 

1 

113 

Ill 

185 

1(2) 

1 

123 

92 

203 

1 

1 

114 

53 

85 

1 

2 

124 

65 

100 

1(2) 

2 

TEST  NO.  116 


PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

1 .058 

213 

12 

1 

132 

_ 

12 

1 

113 

118 

56 

1(11) 

1 

123 

79 

60 

1 

1 

124 

42 

..  34 

1  . 

2 

134 

41 

36 

1 

2 

TEST  NO.  160  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

1 , 258 

4(1) 

1 

132 

1,089 

- 

10(12) 

•7 

113 

243 

- 

10(2) 

2 

123 

196 

138 

10(2) 

1 

114 

- 

81 

1 

2 

124 

84 

- 

1(2) 

2 

1-185 
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LO^/LHg  CONFINEMENT-BY-THE-GROUND-SURFACE  VERTICAL  TESTS 


TEST  NO, 


STATION 

NUMBER 


PROPELLANT  WT. 


PRESSURE 

(psi) 


If*IPULSE 

(psl-msec) 


TRACE 

CHARACTERISTICS 


REMARKS 


SHAPE 


BASELINE 


3 


STATION 

PRESSURE 

IMPULSE 

NUMBER 

(psi) 

(psi-msec) 

TRACE 

CHARACTERISTICS 


REMARKS 


SHAPE 


BASELINE 


TEST  NO. 


STATION 

NU&IBER 


_  10(2) 


PROPELLANT  WT. 


PRESSURE 

(psi) 


IMPULSE 

(psi-raseo) 


TRACE 

CHARACTERISTICS 


REMARKS 


SHAPE 


BASELINE 
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Group  9 

LO„/LH„  CONFINEMENT -BY-THE-GROUND-SURFACE  HORIZONTAL  TESTS 

2  i. 


TEST  NO.  1 31 _  PROPELLANT  WT.  200 _  I'B 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

9 

132 

417 

91 

12 

1 

113 

88 

57 

10 

1 

123 

- 

- 

- 

- 

9 

114 

24 

32 

1  (10) 

3 

124 

- 

31 

12 

3 

TEST  NO.  132 


PROPELLANT  WT.  200  LB 


STATION 

14UMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

594 

201 

HBBBH 

1 

132 

- 

- 

- 

9 

113 

113 

61 

10 

2 

123 

- 

- 

3 

1 

114 

25 

29 

. 10(1) . 

1 

124 

22 

30 

1 

1 

TEST  NO.  133A  PROPELLANT  WT.  200  _  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

685 

226 

4(3) 

1 

isi 

318 

82 

4(12) 

1 

113 

110 

85 

1 

iHmiiHi 

1^3 

77 

4 

1 

114 

muiggii^gi 

- 

10 

2 

32 

36 

1 

2 

URS  652-35 


AFRPL-TR-68-92 


LO2/LH2  CONFINEMENT-BY-THE -GROUND-SURFACE  HORIZONTAL  TESTS 


TEST  NO.  185  PROPEU.ANT  WT,  200  LS 


STATION 

NUMBER 

rRESSURL 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

- 

- 

- 

- 

9 

132 

728 

98 

12 

2 

113 

130 

- 

1(10) 

1 

123 

118 

59 

1 

1 

114 

33 

31 

1 

1 

124 

-- 

-■ 

- 

- 

9 

TEST  NO.  186  PROPELLANT  WT.  200  LB 


STATION 

NUMBER 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

SHAPE 

BASELINE 

121 

1,413 

241 

12 

1 

132 

- 

- 

3 

" 

113 

118 

- 

4(2.) 

1 

123 

- 

69 

9(4) 

1 

! 

114 

26 

33 

1 

1 

124 

33 

38 

1(10) 

_ ^ _ 

TEST  NO.  223 

PROPELLANT  WT.  200 

LB 

j  STATION 

PRESSURE 

(psi) 

IMPULSE 

(psi-msec) 

TRACE 

CHARACTERISTICS 

REMARKS 

j- 

SHAPE 

BASELINE 

121 

- 

- 

- 

- 

9 

132 

744 

164 

4 

- 

113 

137 

68 

1 

1 

123 

63 

43 

4(8,2) 

1 

114 

40 

32 

1 

1 

_ 12 _ 

35 

11 

1 
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LO  /LH  CONFINEMENT -Py  THE -CROUND -SURFACE  HORIZONTAL  TESTS 

Ci  A 


TEST  NO.  _ 228  :PE!^AN~  'HT.  200  LP 


STATION 

NUMBER 

PRESSURE 

(psi> 

r  :v.^E  ’ 

JHAR/:  JTEHISTICS 

REMARKS 

^  -LA  PE 

BASELINE 

121 

- 

5,4 

.. 

9 

132 

693 

1'“-  ;  -17 

- 

113 

254 

;  ■  3  7 

- 

123 

183 

I  -  .1 

- 

114 

79 

- 

124 

- 

- 

TEST  NO.  253  i.'OPFA  T  .  .  200  LB 

STATION 

NUMBER 

PRESSURE 

(psi) 

•,  'll  4--  TRACE 

CHARACTERISTICS 

REMARKS 

,l.iAPE 

ilASELINE 

132 

683 

21  12 

1 

113 

410  -  12 

3 

6 

123 

3 

. . 

lOI  1  1.'  10,12 

1 

114 

. 1  . 1 . 

1 

124 

1  -  1  12,7,3 

3 

6 
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Group  10 


LO  /LH  Special  Tests 

a  ^ 


ITJST  NO. 


242 


PROPELLANT  WT. 


200 


I.B 


Section  2 

thermai.  data 
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Section  2 
THERMAL  DATA 


This  section  consists  of  a  presentation  of  the  basic  thermal  data  that 
were  obtained  from  the  25,000-lb  and  Titan  I  tests.  The  following  data  are 
included: 

•  Heat  flux  density  computed  from  measurements  of  the  surface  temperature 
of  slabs,  and  a  selected  sample  of  the  corresponding  slab  surface 
temperatures.  (All  available  flux  density  data  from  the  25,000-lb 

and  Titan  I  tests  are  included.  However,  data  from  Tests  277,  281, 
and  282  are  not  presented;  substantial  winds  in  an  unfavorable 
direction  prevented  significant  Instrument  response.) 

•  Radiant  flux  density  within  the  fireball.  (All  useful  data  are 
included.  However,  a  limited  quantity  of  reliable  data  was  obtained 
due  primarily  to  transducer  failure  and  failure  of  the  window  purge 
system.  No  Titan  I  data  were  obtained.) 

•  Radiant  flux  density  outside  the  fireball.  (All  available  data  from 
the  25,000-lb-  and  Titan  I  tests  are  included.) 

•  Gas  temperature  as  indicated  by  the  thermocouple  probes  -  Sand ia 
Corporation  instruments.  (Only  a  sample  selection  of  data  from  the 
25,000-lb  tests  is  presented.) 


Gas  temperatures  as  indicated  by  the  photographic  recording  pyrometer  — 
a  Sandla  Corporation  instrument  —  are  not  included.  However,  a  graphic  summary 
of  these  data  is  given  in  Section  6  of  Volume  I. 

The  data  are  organized  as  Indicated  in  Table  2-1. 


The  heat  flux  density  data  for  stations  H  and  S  are  presented  in  pairs, 
one*^  pair  for  each  station,  corresponding  to  the  adjacent  slab  pairs  that  existed 
for  these  two  stations  as  described  in  Appendix  C  of  Volume  I.  Usually,  the 
exposed  surface  of  one  of  each  pair  was  coated  with  a  black  deposit,  and  their 
companion  slabs  were  either  coated  with  a  "white"  deposit  or  the  surface  was 
polished.  In  order  that  the  degree  of  similarity  under  identical  instiumeni 
conditions  could  be  revealed,  both  slabs  at  Station  H  for  Test  2«d  were  coatetl 
black.  These  deposits  are  identified  and  their  properties  discussed  in  Appendix 
C  of  Volume  I,  and  the  surface  condition  and  slab  material  for  each  measuremeni 
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Table  2-1 


ORGANIZATION  OF  THERMAL  DATA 


FIGURE  FIGURE 

THROUGH 

NUMBER  NUMBER 


DATA  DESCRIPTION 


2-1 

2-10 

2-29 

2-32 

2-34 

2-37 

2-40 

2-41 


2-9 

2-28 

2-31 

2-33 

2-36 

2-39 

2-40 

2-43 


Heat  flux  density  and  selected  slab  sur¬ 
face  temperatures  for  25,000— lb  LO2/RP-I 
tests . 

Heat  flux  density  and  selected  slab  sur¬ 
face  temperatures  for  25,000-lb  LOj/LHg 
tests . 

Heat  flux  density  for  Titan  I  test. 

Radiant  flux  density  v/ithin  the  fireball 
for  25,000-lb  tests. 

Radiant  flux  density  outside  the  fireball 
for  25,000-lb  LO2/RP-I  tests. 

Radiant  flux  density  outside  the  fireball 
for  25,000-lb  LO.yLHj  tests. 

Radiant  flux  density  outside  the  fireball 
for  Titan  I  test. 

Temperature  of  thermocouple  probes  for 
25,000-lb  tests. 


is  indicated  on  the  data  figure.  Since  slight  differences  in  the  instruments 
of  a  given  pair  of  slabs  are  inevitable,  the  associated  bias  was  minimized  by 
frequently  transposing  the  sequence  or  order  of  the  coating  arrangement  for  a 
given  pair. 

For  Station  P,  the  slabs  at  positions  1  through  4  were  coated  blac  while 
Position  5,  the  conjugate  of  Position  3  with  respect  to  gas  flow,  was  coated 
white . 

Stations  H  and  S  were  always  instrumented  with  a  pair  of  slab.s,  and  Station 
P  (which  existed  only  for  Tests  288  through  290  and  the  Titan  T  test)  always 
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with  live  slabs.  Any  omission  of  the  corresponding  heat  flux  data  from  this 
arrangement  is  due,  with  one  exception,  to  instrument  destruction  during  the 
test.  The  measurement  at  Position  3  of  Station  P  for  the  Titan  I  test  is  not 
piesented  due  to  an  inordinately  noisy  temperature  record. 

The  heat  flux  density  for  a  black-coated  slab  will  ten.  o  exceed  that  for 
a  white-coated  or  polished  slab  due  to  the  marked  differenct  xn  radiation 
absorbing  properties.  An  exception  to  this  was  obtained  at  Station  H  for  Test 
275  (Fig.  2-3) ,  where  it  can  be  seen  that  the  flux  for  the  polished  slab 
exceeded  that  for  the  black  slab  by  the  order  of  10  percent  for  approximately 
the  first  second.  It  is  not  possible  to  clearly  Identify  the  responsible 
mechanism  for  this  anomaly  since  several  factors  are  involved.  It  does  not 
appear  probable  that  the  anomaly  is  due  to  differences  in  the  gas  temperature 
adjacent  to  the  two  .slabs  since  it  is  unlikely  that  such  differences  would  be 
sustained  for  a  second.  The  following  factor  may  have  contributed  to  the 
irregularity:  The  thermocouple  Junction  for  the  slab  with  the  deposit  was 

effectively  at  a  slightly  greater  depth,  with  the  consequence  that  the  tem¬ 
perature  transducer  of  the  coated  slab  would  not  resolve  abrupt  temperature 
changes  of  the  actual  surface  as  completely  as  in  the  polished  slab  case. 

This  factor,  however,  tends  Lo  be  offset  by  others;  for  instance,  on  u 
microscopic  scale,  the  surface  roughness  (or  the  total  effective  surface  area) 
of  the  coated  slab  is  greater  than  that  of  the  polished  metallic  surface,  with 
the  consequence  that  energy  could  enter  the  coated  slab  at  a  slightly  greater 
rate,  (The  difference  in  the  surface  roughness  and  thermocouple  junction 
depth  prompted  the  subsequent  practice  of  coating  both  slabs  of  a  pair  with 
deposits  having  dissimilar  absorption  properties  by  similar  surface  roughnesse.s 
and  thicknesses.) 

The  heat  flux  density  of  Station  S  for  Test  284  (Fig.  2-6)  is  not  valid 
beyond  about  3  sec,  this  time  being  indicated  by  a  vertical  line  on  the  data 
figure.  The  support  structure  for  this  station  failed  at  some  time  during  the 
test.  No  data  discrepancies  are  evident  until  a  simultaneous  increase  and 
decrease  in  the  ilux  for  companion  slabs  commences  at  the  above  time,  followed 
soon  thereafter  by  a  deci'ease  for  both  slabs  to  physically  unrealistic  negative 
magni tudes . 
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5K<- 


For  the  Titan  I  test,  uncertainties  in  the  flux  density  that  are  somewhat 
larger  than  ordinary  are  encountered  temporarily  for  some  of  the  measurements 
at  Station  P  due  to  noise  in  the  temperature  —time  records.  Specifically,  noisy 
signals  were  obtained  from  zero  to  0.4  sec  for  instrument  Position  2,  and  from 
1.2  to  1.4  sec  for  Positions  2  and  4.  This  will  cause  flux  density  uncertainties 
throughout  these  time  periods  and  for  a  comparatively  short  time  thereafter. 

Regarding  the  measurements  of  radiant  flux  density  within  the  fireball, 
correction  factors  as  specified  in  Appendix  C  of  Volume  I  have  been  applied  to 
the  data  presented  in  Figs.  2-32  and  2-33.  For  Test  284  (Fig,  2-33) ,  the 
window  purge  system  did  not  successfully  function  for  the  measurement  labeled 
"hTIi,  quartz",  and  was  only  partially  successful,  i.e.,  there  was  an  opaque 
deposit  over  about  one -half  of  tne  window,  for  the  measurement  labeled  "Sandia, 
quartz . " 
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Fig.  2-3.  Heat  Flux  Dep.sity  at  Station  H  from  Test  275 


Figo  2-4.  Heat  Flux  Density  at  Station  S  from  Test  278 


Heat  Flux  Density  at  Station  II  Iron  Tost  27h 


Density  at  Station  H  from  Test  281 
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Density  at  Station  H  from  Test  285 
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Fig.  2-13.  Slab  Surface  Temperature  at  Station  S  from  Test  288 
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Heat  Flux  Density  at  Positions  3  and  5  of  Station  P  from  Test  288 


Position  2  of  Station  P  from  Test  288 


Positions  1  and  4'. of  Station  P  from  Test  289 
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TITAN  I  TEST 


Density  at  Station  S  from  the  Titan 


TITAN  I  TEST 


Station  P  from  the  Titan  I  Test 


Radiant  Flux  Density  Within  the  Fireball  from  Test  279 
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Radiant  Flux  Density  Within  the  Fireball  from  Tests  13/1  and  289 
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Fig.  2-36.  Radiant  Flux  Density  Outside  the  Fireball  from  Test  285 
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TEST  NO.  288 


temper?. ture  of  Thermocouple  Probes  for  Tests  279 


Temperature  of  Thermocouple  Probes  for  Tests  288  and  289 
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Section  3 

S-IV  FRAGMENTATION^  DATA 

A  controlled  failure  test  of  a  full-scale  Saturn  S-IV  stage  without  en¬ 
gine,  loaded  with  approximately  91,200  lb  of  L0„/LK  ,  was  conducted  during  this 

A  ^ 

program.  The  objective  of  this  test  was  to  obtain  a  full-scale  data  point  re¬ 
garding  the  blast  and  thermal  hazards  of  the  LO^/LH^  propellant  combination. 
Failure  was  induced  by  rapidly  removing  an  18-in. -diameter  plug  from  the  inter¬ 
tank  bulkhead  with  a  cutter  ram. 

A  detailed  discussion  of  the  test  objective,  a  detailed  description  of  the 
apparatus  used  to  create  the  desired  failure  mode,  and  the  blast  and  thennal 
results  from  this  test  are  given  in  Vol.  I. 

Following  this  test,  a  complete  fragmentation  survey  was  conducted  of  the 
test  area.  This  survey  included  locating,  measuring,  weighing,  and  describing 
each  fragment  from  the  S-IV  vehicle  weighing  over  1  lb.  The  area  covered  was 
from  100  ft  fi’om  ground  zero  to  the  outer  limit  of  the  fragment  dispersion, 
which  was  approximately  900  ft. 

The  procedure  used  for  this  survey  was  to  lay  out  on  the  ground  surface  a 
system  of  16  radial  lines  marked  off  in  100-£t  increments,  thus  dividing  the 
area  into  128  easily  defined  areas.  Teams  of  URS  and  AFRPL  personnel  then 
searched  each  of  these  areas,  and  as  each  fragment  was  collected,  its  approxi¬ 
mate  location  within  the  area  was  noted  on  a  map  and  an  identification  number 
written  on  the  fragment.  The  fragments  were  then  loaded  on  a  truck  for  trans¬ 
portation  to  a  central  point  for  weighing  and  measuring. 

The  data  from  this  survey  are  presented  in  Figs.  3-1  through  3-4  and  in 
Table  3-1.  Each  of  these  figures  presents  one-fourth  of  the  total  area,  with 
the  numbering  system  starting  at  the  11  o'clock  insti’umented  leg  (the  leg 
oriented  toward  the  blockhouse).  Each  fragiaeut  is  shown  on  these  figures  with 
an  identification  number  and  a  dot  representing  the  approximate  location. 
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Table  3-1  presents  the  pertinent  data  for  each  fragment. 

In  addition  to  this  survey,  nine  selected  areas  near  each  of  the  three  in¬ 
strumentation  legs  were  surveyed  for  all  fragments  over  1  in.^.  These  areas 
were  50  ft  square  and  were  located  at  200,  400,  and  600  ft  from  ground  zero, 
llie  data  from  this  survey  are  presented  in  Table  3-2.  All  identified  fragments 
over  1  lb  which  were  found  in  these  areas  have  also  been  included  in  this 


table . 
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Fig.  3-1.  S-IV  Fragment  Locations  (Quadrant  I) 
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Fig,  3-3,  S-IV  Fragment  Locations  (Quadrant  ill) 


-IV  FRACaiENTATION  DATA 


Table  3-1,  cont 
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